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Nitric Acid Tower fabricated from 
Chrome Alloy plates by means of 
electric welding. These all-welded 
tanks are being produced by In- 
dustrial Welded Products Co., Inc., 
Newark, N. J., who use Wilson 
Welding Machines exclusively. 


ERE is one of the Nitrie Acid 

Towers, made of non-corrosive 

chrome alloy, which Industrial 
Welded Products Co. Inc., Newark, 
N. J., is fabricating entirely by electric 
welding—and exclusively with Wilson 
Welding Machines! The welds in these 
tanks not only exhibit extraordinary 
strength and ductility, but also resist- 
ance to corrosion equal to the chrome 
alloy plates which they join! 


In addition, Industrial Welded Products 
Co. is welding plates of chrome iron, 
chrome nickel alloys, special alloys and 
stainless steel in the construction of 
fans for heavy nitric fumes; large pres- 
sure acid tanks; pipes and fittings for 
nitric acid, and similar equipment. 


™ NITRIC ACID TOWERS 
made of Chrome Alloys 


Being ELECTRIC WELDED 
with Wilson Machines 


These welds are uniformly sound and 
homogeneous. They can be ground 
flush and given a high polish. Their 
tensile strength equals at least 90% 
of the tensile strength of the plate 
itself, and they actually exceed the 
elastic limit of the plate. In ordinary 
use, they have resisted nitric acid of 
all concentrations, up to 185° F. 


This work demonstrates the close cur- 
rent control that can be secured with 
the Wilson Machine—a current control 
so close and so stable, and of such value, 


.that special alloy metals can be welded 


without losing the effect of their essen- 
tial elements in the weld. 


Send for illustrated Bulletins describing 
Wilson Model S Welding Machines. 


WILSON WELDER & METALS CO., WILSON BUILDING., HOBOKEN, N.J. 


WILSON 


WELDING MACHINES AND WELDING WIRE 









Look 
how we have 
improved this goggle 


HE original Hardy Welding goggle improved — im- 
 sinet by protecting the ventilating slits with louvres 
which keep the sparks out. This is a real advance in weld- 
ing goggle design. Perfect ventilation with perfect protec- 


tion against sparks. 


We have improved it still further by adding the new 
Noviweld lenses which give practically complete protection 
against infra-red and ultra-violet, and at the same time 
enable the wearer to see his work clearly. Prices(each) $2.50; 
(lots of 100) $2.15. 


AMERICAN OPTICAL COMPANY 


New York, St. Louis, San Francisco, Chicago, Kansas City, Atlanta 
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An Oxyacetylene Shape Cutting Machine 


. . . " — 
For cutting straight lines and . The cutting torch automati- 
irregular shapes in rolled steel \ i cally guided by motor-driven 


sheets, plates, forgings or bil- 
lets, with the oxyacetylene cut- 
ting torch. It attracted much 
attention at the National Metal 
Exposition and conventions of 
the American Society for Steel 
Treating and American Weld- 
ing Society in Philadelphia, 
October 8-12. An Airco-Davis- 
Bournonville Machine. 
(Patented) 


tracing device with 75-watt 110 
volt Variable Speed Universal 
Motor for following drawing 
or templet. Actual cutting 
area with torch in one position, 
52-in. circle, 41-in. square, 25x 
84-in. rectangle. By shifting 
torch position these areas may 
be positioned within a maxi- 
mum working area of 63x328 
inches. 


AIR REDUCTION SALES COMPANY 


Manufacturers and distributors of Airco Oxygen, Airco Acetylene, Airco National Carbide 
Airco-Davis-Bournonville Welding and Cutting Apparatus and Welding Supplies 





71 Plants Home Office—342 Madison Avenue, New York City, N. Y. 110 Warehouses 


District Sales Offices at Baltimore, Birmingham, Boston, Buffalo, Charlotte «(N. C.), Chicago, Cleveland, Dayton, Detruit, 
Emeryville (Cal.), Jersey City, Los Angeles, Milwaukee, Minneapolis, New York City, Oklahoma City, Philadelphia, Pittsburgh, 
Richmond, St. Louis, Seattle, Wheeling (W. Va.) 
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ELKONITE DIES: 


LKONITE is the only welding material which can 
be economically used on the new Welded Spoke 
Lincoln and Ford Wire Wheels. Hard Copper and 

various alloys fail at once but Elkonite Dies give 10,000 
perfect welds! 


Never in the history of welding has there been a more 
outstanding success. And Elkonite welds are strong! Com- 
pare the impact deflection on the Lincoln Welded Steel 
Spoke Wheel and A, B and C, representative wheels of 
other types including Artillery, Disk and threaded spoke 
and nipple type of wire wheel. 


Deflection is measured in inches at equally spaced points 
on rim, but only reading at point of maximum deflection is 
given. Eleven blows were struck, the first being 200 foot 
pounds and the last 400 foot pounds. 


See the table at the top for detailed data on the wheel as 
furnished by the manufacturer—conclusive proof of Elk- 
onite superiority. 

—— -- }-—_—_- 
Let our engineers show you how Elkonite can be used 
effectively in your resistance welding—no obligation of 
course, 


- 
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ELKONITE* WELDS 
ON EVERY LINCOLN WHEELe 





DATA ON LINCOLN 
WELDED SPOKE 


WHEEL 
Spokes per wheel... ae 
Diameter of Spoke... d2” 
 Paereieees "Yo 
oe | | ...One Piece 
Number of Welds... 80 
Primary Volts 440 A.C. 
Primary Amperes ......... ES 400 


Secondary Volts .............. josie 
Secondary Amperes .. 12,000 
Actual Welding Time......1.2 Second 


The wheel is welded in eight op- 
erations of ten spokes to each op- 
eration, there being 40 spokes and 
each spoke welded on both ends, 
making a total of 80 welds per 
wheel. 

The rim, hub shell, and spokes 
are located in place by special de- 
signed fixtures for each operation so 
that after the last operation the 
wheel is round and true. 

This type of wheel is over 20 per 
cent lighter than a wire wheel of 
the threaded spoke and nipple type. 


ELKON, Inc. 


Division of P. R. Mallory & Co., Inc., 350 Madison Ave., New York. 


*Reg. I 


S. Patent Office 
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Make the Holes First 


K MOTBALL fans have been having a beautiful 


time this season, watching talented half-backs and 
full-backs make football history. But again and again 
the supporters of the losing team have groaned in dis- 
may at the apparent slump suffered by a favorite 
backfield star. When the forwards in the line are 
not able to open holes in the direction of the goal, 
the runner has no place to run. The wise coach 
never rests on his oars when he discovers a wealth 
of backfield material in his squad. He must train 
the line to make opportunities, and he knows it. In 
business, this strategy is applied by using adver- 
tising to pave the way for the salesman. If he las 
to open up the holes as well as carry the ball, the 
coaching squad is counting too much on talent and 
not enough on strategy. Teamwork counts as much 
in business as it does in football and it takes a whole 


team to score touchdowns against smart competition. 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 

















ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
International Oxygen Co. 
Prest-O-Lite Co. 

ACETYLENE CYLINDERS 
Keith Dunham Company 
Pressed Steel Tank Co. 

4IR LIQUEFACTION OXYGEN PRODUO- 

ING PLANTS 


Ga 

Keith Dunham Company 

Meylandt Sales Co. 
ALUMINO-THEEMIC WELDING 

Metal & Thermit Corporation 
ALUMINUM SOLDER 

Crown Aluminum Solder Co. 

Miller Aluminum Solder Co. 

Weldene Corporation 
aNNEALING FURNACES 

General Electric Co. 

Westinghouse Elec, & Mfg. Co 


APRONS (Asbestos) 
Ideal Face Shiela Co. 


INSULATED WIRE AND 
CABLE 
Central Steel & Wire Co. 
BLOW 


See “Torches.” 


The Welding Engineer Pub. Co. 
Electric Arc Cutting & Welding Co 
BRAZING OUTFITS 
Air Reduction Sales Co. 
American Oxygen Service Co. 
Bastian-Blessing Co. 
Buckeye Oxygen Co. 
Craftsweld Equipment Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Weldi & Cutting Co. 
Alexander ilburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Torchweld Baquipment Co. 
Victor Oxy-Acetylene Equipment Co. 
Williams & Co. 
BRONZE FILLER RODS 
American Brass Vo. 
Central Steel & Wire Co 
Chase Brass and Copper Co., Inc. 
bs & Co. 
Mueller Brass Co. 
Stee) Sales Corp. 
UFFERS 


Biax Flexible Shaft Co. 
R. G. Haskins Co. 
N. A. Strand & Co. 
Be “Wiestrie Resist Welders” 
stance Welde 
elding) 


Bee 
CABLE (Are W 
Ailan Mfg. & Welaing Co. 
Central Steel & Wire Co. 
Blectric Arc Cutting & Welding Co. 
General Electric Co. 
Gibb Welding Machines Co. 
Cc, H. Hollup Corp. 


Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 
CARBIDE 
on Reduction Sales Co. 


a 
Shewin Products Corp. 
Union rhide Sales Co 
CARBON (Blocks, Lig Electrodes, etc.) 
es 


Air 

Central Steel & Wire Co. 

Bilectric Arc Cutting & Welding Co. 
National Carbon Co. 

Oxweld Acetylene Co. 

CARBON BURNING EQUIPMENT 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Craftsweld Equipment Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 

K-G Welding & Cutting Co. 

Milburn, Alexander Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Torchweld Equipment Co. 

Victor Oxy-Acetylene Equipment Co. 


CAST IRON SOLDER 
Crown Aluminum Solder Ca 
Weldene Corporation 


CAUSTIC POTASH 
Innis, Speiden & Company 
OONSULTING ENUVINEKK 
BE. F. Hollinger 
. B. Kinkead 
R. C. Pierce 
CONTRACT WELDERS 
8s. O. 8S. Welding Corp. 
CUTTING ELECTRODES (Electric Arc) 
Allan Mfg. & Welding Co. 
Hiectric are Culling & Welding Co 
General Electric Co. 
Lincoln Electric Co. 
National Carbon Co. 
Una Welding and Bonding Co 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 
CYLINDERS (Acetylene) 
Keith Dunham Company 
Pressed Steel Tank Co. 
CYLINDERS (Oxygen, Hydrogen) 
Chas. L. Gulick. 
Wm. Wharton, Jr. Co. 
Harrisburg Pipe & Pipe Bending Co. 


DRILLS. PORTABLE ELECTRIU 

Biax Flexible Shaft Co. 
R. G. Haskins Co. 
Stoody Company 

N. A. Strand & Co. 

ELECTRIC ARC WELDING OUTFITS 
Allan Mfg. & Welding Co. 
Burke Electric Co. 

Chicago Steel & Wire Co. 
Electric Are Cutting & Welding Co. 
Electric Welding Machine Co. 
Fusion Welding Corporation 
General Bilectric Co. 

man Blectric Machinery Co. 
Gibb Welding Machines Co. 
Hobart Brothers 
Cc. H. Hollup Corp. 
Lincoln Electric Co. 
E. A. Lundy Co. 
Northwestern Mfg. Go. 
Owen Electric Mfg. Co. 
Quasi-Are Incorporated 
Stoody Co, 
Una Welding and Bonding Co. 
Welding Service Co. 
Westinghouse Elec. & Mfg. Co. 
Williams & Co. 
Wilson Welder & Metals Co. 


ELECTRIC RESISTANCE WELDERS 
Poderal sfoctine & Welder Co. 


Gene Diectric Co. 

Gibb Welding Machines Co. 

Goodman Electric Machinery Co. 

R. D. Thomas Co. 

Welding Appliance Co. 
ELECTKUDES (Carbon Arc Welding) 

See “Cutting Wiectrodes”’ 
ELECTRODFS (Metallic Are Welding) 

American Steel Engineering Co. 

American Stee] & Wire Co. 

Atlas Foundry 


Co. 
Central Steel & Wire Co. 
Chica Steel & Wire Co. 
Plectric Are Cutting & Welding Co 
Fusion Welding Corporation 
General Electric Co. 


Cc. H. Hollup Corporation 
Koro Corporation 

Lincoln Blectric Co. 

Page Steel & Wire Co. 
Quasi-Are Incorporated 
Reid-Avery Co. 

Roebling, John A., Sons Co. 


Stoody Company 

Una Welding and Bonding Co. 

Welding Service Co. 

Wickwire Spencer Steel Corp. 

Williams & Co. 

Wilson Welder & Metals Co. 
DE HOLDERS 

Allan Mfg. & Welding Co. 

Burke Bl ic Co. 


mee og Steel & Wire Co. 
ectric Welding Machine Co. 
Fibre-Meta!l Products Co. 


Fusion Welding Corporation 
General Electric Co 

Gibb Welding Machines Co. 

C. H. Hollup Corp. 

Koro Corporation. 

Lincoln Ejectric Co. 
Northwestern Mfg. Co. 

Owen Electric Mfg. Co. 

Stoody Co. 

Waters Arc Welding Corporation 
Welding Service Co. 
Westinghouse EBlec. & Mfg. Co. 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRODE TIPS (Resistance Welding) 
Elkon, Inc. 


ELECTROLYTIC OXYGEN AND HYDKv.- 
GEN GENERATING EQUIPMENT 
International Oxygen Co. 
FACE SHIELDS (Arc Welding) 
Allan Mfg. Co. & Welding Co. 
American Optical Co. 7 
Burke Blectric Co. 
Central Steel & Wire Co. 
Chicago Bye Shield Co. 
Electric Are Cutting & Welding Co. 
Fibre-Metal Products Co. 
Genera! Electric Co. 
Gibb Welding Machines Co. 
Cc. H. Hollup Corp. 
Ideal Face Shield Co. 
Lincoln Electric Co. 
Northwestern Mfg. Co. 
Owen Electric Mfg. Co. 
Quasi-Are Incorporated 
Stoody Company 
Una Welding and Bonding Co. 
Westinghcuse Elec. & Mfg. Co. 
Williams & Co. 
Wilson Welder & Metals Co. 
Willson Goggles, Inc. 
FILLER RODS 
Air Reduction Sales Co. 
American Brass Cu. 
American Steel Engineering Co. 
American Steel & Wire Co. 
Atlas Foundry Co 
Central Stee] & Wire Co. 
Craftsweld Equipment Co. 
Fusion Welding Corporation 





Co. 
Koro Oorporation 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Reid-Avery Co. 
Roebling. John A., Sons Co. 
Seneca Wire Mfg. Co. 
St. Paul Welding & Mfg. Co. 
Stes Seles Cory 
ee 
Stood 


y Co. 
Stulz-Sickles Co. 
Torchweld Equipment Co. 
Welding Service 
Wickwire Spencer Steel Corp. 
Weldit Acetylene Co, 
Williams & Co. 
FIREPROOF PLASTIC MATERIAL 


Air Reduction Sales Co. 
J Dixon Crucible 


oseph 
National Carbon Co. 
FLUE WELDERS (Electric) 
General Electric Co. 
FL 


UXES 
Air Reduction Sales Co. 
a Co. 


ern 
Momac Sales Co. 
Oxweld Acetylene Co. 
St. Paul Welding & Mfg. Ce. 
Simplex Flux and Solder Co. 
Torchweld Equipment Co. 
Weldene 
Weldit A Co, 

VING 


GAS 8A 
lorific Co. 


Harris-Ca 
Weldit Acetylene Ca, 
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WHAT DO YOU LOOK FOR 
IN A BRONZE WELDING ROD? 





Good Welding Rod, you say, should melt and 
flow freely. It should solidify free from blow- 
holes and porosity; should unite readily with 
the base metals to be welded; should possess great strength; 
should machine easily and, if desired, should take a high finish. 

Chase Chamet Bronze Welding Rod fulfills these require- 
\ ments admirably. It is made from our own particular mixture of 
bronze, specially named ““Chamet” to distinguish it from other 
bronzes. Each piece is stamped with the unmistakable Chase-mark 
shown at the bottom of the page. 

And furthermore . . . When it’s a matter of quick delivery 
you can depend on Chase service. Thirteen Chase warehouses 
throughout the country mean that there’s a Chase warehouse 
near you. Order from any one of them or through them from 
the factories and mills of the Chase Companies, Inc., Waterbury, 
Connecticut. 

Look for the new Chase-mark on box, label, and tag; and 
for the Chase-mark shown below which is stamped on each end 


of Chase Chamet Bronze Welding Rod. 


CHASE CHAMET BRONZE st iy, 
WELDING ROD - CHASE c 2 
MANGANESE WELDING ROD U o 
CHASE BRASS WELDING ROD CHASE 


CHASE BRASS AND COPPER CO. 


INCORPORATED 


WATERBURY + CONNECTICUT 


New York + Boston + Newark ~- Philadelphia - Baltimore - Cincinnati - Cleveland 
Detroit - Chicago + St.Louis - New Orleans - Los Angeles 


* San Francisco 
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GLOVES (Asbestus) 
Ideal Face Shield Co. 
GAUGES 
Moto Meter Co, 
Nationai Gauge & Equipment Co. 
GENEKATOKNS (Acetylene) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Craftseweld Equipment Co. 
Harris Calorific Co. 
M Keih Uunuhain 
Imperial Brass Mfg. Co. 
Milburn, Alexander Co 
Modern Engineering Co. 
Uxweld Acetylene Co. 
GLOVES 
Morrison-Ricker Mfg. Co. 
GUOGULED 
American Optical Co. 
Chicago Eye Shield Co. 
Ildeui Face Shieia Co. 
Willson Goggles, Inc. 
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GRAPHITE (Rods, Blocks, Paste, Kto.) 


Joseph Dixon Crucible Co. 
GURINDEKS (Vortable Electric) 

Biax Flexible Shaft Co. 

R. G. Haskins Co. 

Btoody Company. 

N. A. Strand & Co. 


MELMETS (Are Welding) 
Allan Mfg. & Welding Co. 
American Optical Co, 

Burke Blectric Co. 

Central Steel & Wire Co. 
Chicago Bye Shield Co. 
Electric Are Cutting & Welding Co 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co. 

Gibb Welding Machines Co. 

Cc. H. Hollup Corp. 

Ideal Face Shield Co. 

Lincoln Electric Co. 
Northwestern Mfg. Co. 

Owen Electric Mfg. Co. 
Quasi-Arc Incorporated 
Westinghouse Elec. & Mfg. Co 
Williams & Co. 

Wilson Weider & Metals Co 
Willson Goggles. Inc. 


HOSE COUPLINGS 
Carl A. Norgren Co. 
See also under “Needle Valves” 
HYDROGEN 
Gas Products Association 
International Oxygen Co. 
HYDROGEN GENERATING PLANTS 
International Oxygen Co. 


LEAD WELDING UNITS 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Craftsweld Equipment Co. 
Harris Calorific Co, 
Imperial Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co 
Modern Engineering Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment “o 


Oxy-Acetylene Equipment Co. 


Victor 

Weldit Acetylene Co. 
LIGHTERS (For Gas Torches) 

Air Reduetion Sales Co. 

Bastian-Blessing Co. 


Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Matchless Utilities Co. 
Milburn, Alexander, Co. 
odern Engineering Co. 
Uxweid Acetylene Co. 
Safety Gas Lighter Co, 
Shoot-a-Lite Corporation. 
Torchweilad HKquipment Ce. 
MANIFOLDS 
Air Keduction Sales Co. 
Bastian-Blessing \e 
Crattsweld Equipment Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
rn Engineering Co. 
Uxweild Acetylene Co. 
Torchweid Equipment Co. 

Victor Oxy-Acetylene Equipment Co. 
MECHANICALLY woos 
AND WELDING TORCHE 

Air Reduction Sales Co. 

Uxweld Acetylene Co. 

Torchweld Equipment Co. 
MOLDING MATERIAL 

See “Fire Proof Plastic Material” 


CuLrTING 


MONEL METAL RODS AND ELECTRODE 


Central Steel & Wire Co. 
Wilson Welder & Metals Co. 
NEEDLE VALVES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Harris Calorific Co, 
imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Modern Ergineering Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co 
Victor ay ectziene Equipment Co. 
NICHRO WELDING 
Driver-Harris Co. 
NITROGEN 
Air Reduction Sales Co. 
Gas Products Association 
Linde Air Products Co 
International Oxygen Co. 
OXYG 
Air Reduction Salea Co 
American Oxygen Service Co. 
Buckeye Oxygen Co. 
Gas Products Association 
International Oxygen Co 
TAnde Air Products Co. 
OXYGEN PRODUCTION PLANTS 
Keith Dunham , “eee 
Heviandt Salers 


PORTABLE ARO” WELDING OUTFITS 


(Mounted on Trucks) 
General Electric —w 
Shrader Electric Compan 

PREHEATING DEVICES "AND OVENS 
Imperial Brass Mfg. Co. 
Metal & Thermit Corn 
St. Paul Welding & Mfg. Co. 

RAIL RONDS 
Tina Welding and Ronding Co. 

RAIL JOINT WELDERS 
Una Welding and Bonding Co. 

REAMERRS (Portable Electric) 
R. G. Haskins Co. 

WN. A. Strand & Co. 

REGULATORS 
Air Reduction Sales Co 
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Bastian-Blessing Co. 
American Oxygen Service Co. 
Buckeye Oxygen Co. 
Craftsweld Equipment Co. 
Fusion Welding Corporation 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 
St. Paul Welding & Mfg. Co. 
Stoody Company 
Torchweld Equipment Co. 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co, 
Williams & Co. 
SCHOOLS 
Illinois Welding Works. 
SEAM WELDERS 
See “Blectric Resistance Welders’ 
SILVER SOLDER 
Handy & Harman 
SWEDISH IKON WELDING WIRE 
Bissett Steel Co. 
SPOT WELDERS 
See “Hlectric Resistance Welders’’ 
TANK CONNECTIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
THERMIT WELDING 
Metal & Thermit Corp. 
TORCHES (Welding and Cutting) 
Air Reduction Sales Co 
American Oxygen Service Co. 
Buckeye Oxygen Co. 
Craftsweld Ro Co. 
Bastian-Bl 
Fusion Welding Corporation 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Modern Engineering Co. 
Oxweld Acetyviene Co. 
St. Paul Welding & Mfg. Co. . 
Stoody Company 
Torchweld Equipment “o 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 
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A Pical 
Section of the 
Huge Stock of Selected 
Wires in Our Chicago Warehouse 





Special Materials 


For Aircraft Welders 


Ai Swedox warehouses are car- 

rying complete stocks of specially 
selected wires for airplane welding 
for both production and repair. Those 
who are building and repairing air- 
plane structures should consult us on 
the selection of the proper materials 
and the proper sizes to use. 


In addition to welding wire, we carry 
complete stocks of tubing, rods and 
stay wires of the best approved mate- 
rials for airplane construction and re- 
placement. Swedox materials for air- 
craft welders deserve their popular- 
ity. Try them, and prove it to your 
own satisfaction. 


Write for full details 








CHICAGO, ILL. 
Lafayette 8500 


DAYTON, OHIO 
4545 S. Western Blvd. East Monument Ave. 


DETROIT, MICH. 
5001 Bellevue Ave. 
Extended Whittier 6780 
East 150 


ACCESSORIES FOR WELDERS 


A complete stock of all welding accessories, 
including goggles, helmets, shields, gloves, 
electrode holders, lenses, etc., is carried in 
each of our three warehouses. Include 
whatever accessories you need in your next 


order. 


SWEDOXA 


WELDING RODS, WIRES and ELECTRODES 
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TRADE MARK Pe 


Welding and Cutting Apparatus 


used wherever good welders operate 





—VICTOR GENERAL CUTTING UNITS 
—VICTOR HEAVY DUTY CUTTING UNITS 
—VICTOR MACHINE CUTTING UNITS 
‘VICTOR CIRCLE CUTTING UNITS 


—VICTOR WATER-COOLED WELDING UNITS 
VICTOR MEDIUM AND HEAVY DUTY WELDING UNITS 
VICTOR COMBINATION CUTTING AND WELDING UNITS 
VICTOR RADIATOR AND FENDER UNITS 


STANDARD VICTOR PIPE LINE UNITS 
VICTOR CITY GAS HEATING UNITS 
VICTOR AEROPLANE WELDING UNITS 
VICTOR JEWELER’S AND BATTERY UNITS 


VICTOR WELDING TORCHES VICTOR CUTTING TORCHES 


VICTOR SAFETY REGULATORS 


Victor Oxy-Acetylene Equipment Company 
Executive Offices: 
844 Folsom Street, San Francisco, Calif. 


Manufacturers of Fine Welding and Cutting Equipment 
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There is a Victor Torch and a Victor Safety Regulator for every purpose. 


Designed for Safety and Accuracy 
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“Who is 


that man?” ' 


“I’ve seen him round several times recently. 


Who is he?” asked the general manager. 


“I’ve told you about him. He’s the Linde 
Service Operator,” replied the master me- 
chanic. “This morning he was working with 
our welders on repairing that big casting. I 
don’t know what he’s working on over 
there. Probably he’s telling Tom some new 
welding wrinkle. Anyway, I'll bet it shows 


up as a saving of some kind in our costs.” 


LINDE OXYGEN 











HEN a Linde customer needs 

help that he can’t get from the 
Linde booklets and magazines or 
from special written instructions, 
then there is a Linde Service Oper- 
ator. He is experienced in the latest 
and most economical oxy-acetylene 
technique. He is a part of Linde 
Process Service. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
General Offices: Carbide and Carbon Building 


30 East 42d Street, New York 
54 PLANTS . 988 WAREHOUSES 
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135 reasons 
for the success of 


34 plants located in important industrial cen- 
ters throughout the country produce and dis. 
tribute Prest-O-Lite. In addition, a national 
chain of 101 warehouses makes Prest-O-Lite 
readily available wherever the oxy-acetylene 
process is employed. 


These 135 convenient sources of supply are THE PREST-O-LITE COMPANY, INC. 
° Unit o Jnion Carbi ‘or i 
135 good reasons for the country-wide success — Carbide [T[afq] end Carbon Corporation 
f PrasL)-Lite Dissolved. Acervi a General Offices: Carbide and Carbon Building 
of Frest cetyle 30 East 42d St., New York 
31 PLANTS ‘ : * ‘ is 103 WAREHOUSES 
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Pop learns the value of specialists. 


TRATION 


“‘Here, Lad— 


Your argument that we should place 
our order for arc welders with Lincoln because 
they’re welding specialists doesn’t hold water. 





If Lincoln made a thousand other electrical 
items they would still have specialists in the 
welding department.” 


Only “‘Stable-Arc’’ Welders 
have all these features 


Variable Voltage. 

Laminated Magnetic Circuit. 

Separately-excited Generator Field. 

Double Control of Welding Heat. 

Steady Arc Throughout Entire Weld- 
ing Range. 

All Steel Construction. 

Full Capacity for either Metallic or 
Carbon Arc Welding. 


These features make welding 
easier. Results— better welds 
and greater output. 


Ask any Operator! 
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PROGRESS 


“Yes, Pop— 


but go to ‘specialists’ like that with a 
problem that requires executive attention or 
deviation from standard practice and see 
where you get off. 


But when the whole thought of the whole 
organization is arc welding, as with Lincoln 
you get your answer in five minutes — that’s 
all they talk about. 


When you traded in your auto last week you 
went to an agency where you could talk to 
someone in authority and settle the deal to 
your best advantage. ( 


Even if all makes of welders were equally good 
(see left panel), I’d still say ‘Go to Lincoln’ 
with your welding problem because you can 
call them on the phone and get the deal 
settled with the receiver to your ear. 


The only red tape in the Lincoln plant is that 


used to tie rush shipping tags on ‘Stable-Arc’ 
welders.” 


The Lincoln Electric Co., Dept. No.27-11, Cleveland, Ohio 
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How TO LIGHT ACETYLENE GAS 








THE “ROUND FILE” IMPROVED 
LIGHTER 


is the most efficient and durable, because of its 
ROUND FILE which may be turned to give twenty 


different surfaces. 








THE “PYRO” LIGHTER 


is an efficient low-priced lighter. 


f—*—.. 


> 





FOR WELDING TORCHES AND 
COOK STOVES 





THE “NO. 48” LIGHTER 


lights and turns on the gas with the same motion. 
Long pieces of heavy twine or light chain can be 
attached to the pull arm so the light in the cellar can 
be turned on before going down, and the light op- 
posite the hay loft can be lighted to see if a tramp is 
sleeping there. 





FOR HOUSE, CELLAR, AND BARN 
ILLUMINATION 





THE “NO. 31” LIGHTER 


More than half a million of these have been sold 
for house illuminating, without any returned goods or 
complaints. 





FOR HOUSE, CELLAR, AND BARN 
ILLUMINATION 








56 Sanderson Avenue, 





SAFETY GAS LIGHTER CoO. 


LYNN, MASS., U. S. A. 











Pee Sree ey 
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In absolute reliability of 
operation and over-all 
efficiency, G-E arc weld- 
ers are unequalled. They 
are available in all sizes, 
all types—for either hand 
or automatic operation 

for one or more operators. 


A Complete Electrode Service 


When you weld a joint tightly, and want it per- 
manently tight, you require the best electrode you 
can buy. There is no alternative—header joints, all 
kinds of pipe and tank welds, must be tough and 
must be lasting. 


General Electric manufactures three welding elec- 
trodes. Each is exactly suited to one kind of welding. 


Type “F” is a bare wire treated by a special 
General Electric process to obtain a stable, 
concentrated arc. It is used for general 
welding of steel. 


Type “B” is best for automatic welding. 
Type “A” is recommended for cast iron. 


A stable arc, rapid deposition, and good penetration 
make speedier welding possible. Less power is con- 
sumed; less electrode is required. The bead produced 
is even and the weld sound. The greatest-economy 
is thus attained—with G-E welding electrodes. 


GENERAL 


MERCHANODIISE 
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Alabama, Bi-mingham Indiana, South Bend Montana, Butte Tennessee, Anoxville 
Matthews Elec. Sup. Co. South Bend Elec. Co. Butte Elec. Sup. Co. 3 E. Sup. Corp. 
Arkansas, Little Rock Towa, Davenport Nebraska, Omaha Tenn Memphi 
’ 4 essee, phis 
GE. Sup. Corp. Crescent Elec. Sup. Co. Mid-West G.E. Sup. Co. G.E. Sup. Corp. 
CUE ANT ctu Dew Mole "ES ee vega, Hat 
Calif i S. F i ; Bid-Weet GB. Sup. Co. New York New York G.B. up. Corp. 
alifornia, San Francisco , 
National Welding Equip. Iowa, Dubuque A. J. Wilson Co., Inc. —_ a E.S c 
Co. Crescent Elec. Sup. Co. Welding Service Co. uthwest G.E. Sup. Co. 
California, Whittier Kansas, Wichita N. Carolina, Charlotte Texas, Amarillo 
Stoody Co, Sutton Elec. Sup. Co. G.E. Sup. Co. Southwest G.B. Sup. Co. 
Canada, Ontario, Toronto Se North Dakota, Fargo Texas, Dallas 
Canadian G.E. Co., Ltd. Kentucky, Louisville Northwest G.E. Sup. Co Southwest G.E. Sup. Co. 
James Clark, Jr. Co. : Senn : 
Colorado, Denver Ohio, Cincinnati Texas, El Paso 
Hendrie & Bolthoff Mfg. & Lousiana, New Orleans Lake States G.E. Sup. Co. Southwest G.E. Sup. Co. 
Sup. Co. G.E. Sup. Corp. Ohio, Cleveland Texas, Houston 
Florida, Jacksonville Maryland, Baltimore Strong, Carlisle & Ham Southwest G.E. Sup. Co. 
G.E. Sup. Corp. G.E. Sup. Corp. mond, Co. Texas, San Antonio 
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Illinois, Chicago Northwest G.E, Sup. Co. Oklahoma, Tulsa a we vin c 
Central States G.E. Sup. Mi Mi li Southwest G.E. Sup. Co attle Farcware Co. 
innesota, inneapolis ‘ 
Co. Northwest G.E. Sup. Co. Oregon, Portland Washington, Tacoma 
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Swords Elec. Co. Northwest G.E. Sup. Co Pennsylvania, Philadelphia West Virginia, Charleston 
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One of these G-E Welding Electrode Distributors is located near you. His stocks are complete and 
ready for shipment in convenient quantities. A letter, telegram, or phone call to the nearest distributor 
will promptly replenish your supply of G-E welding electrodes. His is a service on which you can rely. 
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This new welding process—the latest of 
General Electric’s long list of contri- 
butions to the welding industry— is attract- 
ing widespread interest. 


The atomic hydrogen arc welder welds 
metals and alloys hitherto considered 
unweldable. 


It welds thin metals—as thin as .005 inch. 
It produces smooth, ductile welds. 

It is simply constructed, mechanically and 
electrically. 


It is safe and easy to operate. 


It is available for hand operation from 
60- or 50-cycle, single-phase circuits. 


Here are shown installations at the Crosby 
Co. of Buffalo and the Taylor Instrument 
Co. of Rochester. 


Address all inquiries to your nearest 


THE MORE YOU SAVE G-E office. 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY. SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES 
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A complete line of 
acetylene generators 


With 6 different types and 13 different 
capacities, Oxweld can supply the right gen- 
erator for any requirement. Oxweld gen- 
erators vary in size from the smallest 
portable Carbic type with a charge capac- 
ity of 20 lbs. to the largest stationary 
Balance Seal generator which holds 1000 
Ibs. of carbide. 


Whether you use acetylene for welding 
and cutting only occasionally or for steady 
production work, whether you require a 
small portable supply or a large permanent 
installation, whether you prefer low pres- 
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ing jobs. 




















sure or medium pressure, there is an 
Oxweld generator that will fit your special 
needs. 

Thousands of these Oxweld acetylene 
generators have given more than 10 years 
of reliable and economical service to all 
kinds of industries. 


Write for the new Oxweld catalog. 


OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 
NEw York Cry, 30 E. 42d St. SAN FRANCISCO, 
CHICAGO, Peoples Gas Bidg. Adam Grant Bidg. 
IN CANADA, Dominion Oxygen Company, Ltd., Toronto 
STOCKS IN 38 CITIES 


LD 





WELDING & CUTTING APPARATUS 


Carbic Low Pressure Generator Type B. 
Height, 52 in. Weight, empty, 75 Ibs. 
Suitable for all cutting operations and 
any but the heaviest welding and heat- 
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Give Mueller Welding Bronze Rod 
any test you choose! 





cyjOU will find that it makes 
ge sound welds which are tough, 
strong and non-porous. 


Mueller Welding Rod fuses 
quickly, melts at low temperature 
and flows evenly and freely. Ab- 
sence of porosity eliminates sput- 
tering and explosions. You are 
sure of the quality of your work 
when you use Mueller Welding 
Bronze Rod. 





Mueller methods and laboratory 
control in the making of Mueller 
Welding Bronze Rod insure its 
superior and easy flowing 
properties. 


There’s a Free Sample Waiting For You— 


Send For It 


Mueller Brass Co. 


PORT HURON MICHIGAN 


DBTROIT DISTRICT 


Mueller Brass 


GENERATIONS OF BRASS MAKING 
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Represented in Illinois, Indiana, 
Wisconsin, Minnesota, Missouri by 
Joseph Halla, 

333 N. Michigan Ave., Chicago. 


Canadian Offices, Hamilton, Ont. 
(MotoMeter Co. of Canada, Ltd.) 














“| he Gauge that | 
is accepted... 


OST people have a very high regard for anything 
which is known as a “Standard.” A standard is 
something that may be used to compare values. 
The yard stick is a standard ... . not because it is a yard 
stick, but because people regard it and accept .it as a 
standard .... or basis for comparison of other unknown 
measures. 


On that basis, Natweld Gauges are standard. They 
have been approved for so long by users, and by the 
Underwriters Laboratories, that today all welding 
gauges are compared in value to Natweld. 


Yet Natweld Gauges are not costly, for volume pro- 
duction induced by world-wide demand has enabled us 
to make prices remarkably low. 


National Gauge & Equipment Co. 
La Crosse, Wisconsin 


Division of the MotoMeter Co., Long Island City, N. Y. 
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8 = + ir uteaim, water, yg — lebligates bath the. bi ~ 
ystems for s or gases, e piping con- 
tractor and th t engineer to become acquainted with 
the best welding —— in this class of — e welded line in- 
sures the utmost in roviding the welding is 
properly done. As a colevenes volume for Pos welding facts and data, 
the Welding Encyclopedia is complete, ble. and up-to-date. 


Valuable New Features in 


The Welding Encyclopedia 


Electric Arc Welding 


Recent improvements in 
both manually operated and 
automatic arc welding equip- 


ment, new electrode mate- 






rials, and the development 
of new processes, all chal- 
lenge your knowledge of what is the latest and 
best in arc welding procedure for your particular job. 
The latest and best is always to be found in the 
Welding Encyclopedia, which also contains design 
data for welding of building structures or of machine 
bases and frames. 


_— 


“gy _ Oxy-Acetylene Welding 


Within the last two 
there have been 






years 
many developments in the 
application of this process. 
The growing use of stain- 


tutte 


less steels, for example, 





1 { Hi 
cy \ 

cessfully welded arn. f formerly not considered 

weldable. hard-facing of cut- 

ting edges and grinding surfaces, have also seen im- 

portant improvements and new applications. All of 

these developments are fully covered in the Sixth 


Edition. 


has called for a special 
technique which has suc- 


Bronze welding, 


New Sixth Edition 


Resistance Weldirig 


Important progress in 
this field has been made 
in the design of a great 
number of automatic 
welders for specific jobs, 
effecting enormous 





sav- 
ings of time. Of impor- 
tance, also, to present 


users of resistance welding are the new electrode 
metals and the methods of facing electrodes to pro- 
long their life and to facilitate the welding of certain 
metals. For the fundamentals of spot, butt, and 
seam welding, and for the design of the variety of 
joints possible by this process, read The Welding 
Encyclopedia, Sixth Edition. 


Thermit Welding 


Since repair work that 
calls for Thermit welding 
is usually a large job, re- 
cent improvements in the 
process which have effect- 
ed a considerable saving 
in both time and material 
in the making of the 
molds and ne the welding, 

: are of great importance 
to steel mills, ship yards, and other users of heavy 
machinery. The chapter on Thermit welding was 
prepared expressly for The Welding Encyclopedia, 
Sixth Edition. 
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Numerous all-welded residences, factories and bridges have proved 
the practicality of structural welding, but few architects or engineers 
are yet equipped with all of the information necessary to insure both 
safe and economical welded construction. Do you know, for example. 
the amount of weld metal required to replace a rivet of a certain size? 
Or the design of a joint which gives to the fullest extent all of the 
advantages offered by welding? These and scores of other fundamental 
questions The Welding Encyclopedia will answer for you. 


The Welding Encyclopedia is 
the only book that covers com. 
pletely all branches of the art 
of welding. 


The editorial office of 
The Welding Engineer is 
recognized as _ the head- 
quarters for authoritative 
information and help on all 
branches of welding, and 
conducts a large volume of 
correspondence helping 
welders and welding de- 
partments out of their difh- 
culties. In a period of eight 
months it was found that 
95% of the problems sub- 
mitted to this office were 
answered directly from the 
pages of The Welding En- 
cyclopedia. 





It tells how to weld every weldable metal by 
each of the welding processes. @ It gives de- 














There are always opportunities to reduce costs and to improve the 
product if those In charge of welding are thoroughly acquainted with 
the latest refinements of the processes. The automobile ind 
achieved remarkable economies by following this —- and one 
of the many sources of the wealth of new welding formation ht 
together in this one volume. Thousands of copies of the Encyc 
are now in use by production engineers who want te be informed on the 
most efficient welding procedure. 


496 Pages—645 Illustrations 
Price $5.00 


The table of contents below can give you only a 
very general idea of the scope of this work. Send for 
the book and give it a careful examination. We guar- 
antee that it will be fully satisfactory and if not we 
will cheerfully make a refund. 


Contents 


|. Illustrated encyclopedia covering all words, 
terms and trade names used in welding. 

2. Oxy-Acetylene Welding.—Aluminum, Steel, 
Cast Iron, Brass Bronze. (Full instructions for 
welding each of these metals.) 

3. Electric Arc Welding.—Complete instructions 
for welding all metals, studding, cutting, etc. 

’ 4. Electric Resistance Welding.—lIncludes Butt 
Welding, Line Welding, Percussion Welding and 
Spot Welding. 

5. Thermit Welding—The most complete treat- 
ise on this process ever published. 

6. Cutting Metals.——-Treatises on both gas and 
arc cutting. Includes fastsiton cutting and auto- 
matic cutting. Da 

7. Boiler Welding.—Gas and Electric Processes. 
Suggestions, procedure, and standards. of practice. 
8. Complete chapters on Pipe Welding, Rail Joint 
Welding and Tank Welding, explaining procedure 


tailed instructions for handling the impor- in detail. 


tant welding jobs, such as boiler welding, 
sheet metal welding, tank welding, pipe 10. 
welding, etc. @It tells how to prepare parts 


9. Rules and Regulations —What can be welded 
and what cannot be welded. Rules also govern the 
installation and’ operation of equipment. 

Complete instruction courses in Electric Arc 
Welding and Oxy-Acetylene Welding. Lessons, Ex- 


ercises, Reference Readings, Examinations. 


for welding. @ It tells how to install and 11. Charts and Tables.—-A fund of welding in- 


care for welding equipment. @It explains 
the meaning of all words and terms found 


formation at a glance. Includes color chart show- 
ing colors at various temperatures, and color chart 
showing proper adjustment of oxy-acetylene weld- 
ing flame. 


in welding literature. (It tells where to buy \2. Condensed catalogs.—Up-to-date information 


about the leading makes of welding apparatus and 


all standard makes of welding apparatus supplies. The Buyers’ Index is a convenient and 


and supplies. 


reliable guide to the man who purchases or recom- 
mends welding apparatus. 


THE WELDING ENGINEER PUBLISHING Co. 


608 South Dearborn Street 


CHICAGO, ILLINOIS 
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H B “Constant Are” Welder 


A Radically Im- 
proved Electric Arc 
Welder at a Money 
Saving Price. 


An improved Welding Outfit—that lets 
you get real production speed in your 
work. The constant arc, due to HB’s 
Patented Features is the reason why. 
It will save on your electric bills and 
has the portability due to its well en- 
gineered construction not found in 
other outfits. 


November, 1928 


ee iad 


30 Days Trial on 
Your Job at 
Our Risk. 


Easy $30. 
Monthly 
Terms If 
Desired. 
Savings 
Easily Pay 
For Your 


Outfit. 





Compare an HB with any other. Get it 
in your Shop on 30 Days Trial at our 
risk. If the savings on current and 
speeding up of your welding 
work aren’t outstanding — we 
want the outfit back. Check 
below for fullinformation. 


To Hobart 
Brothers Co. 
Box U-186, 
Troy, Ohio. 
Sure, I'd like to 
have more informa 
tion, without obliga 
tion, on the HB Con 
stant Arc Welder Our 
welding work is primarily 


BOX U-118 


HOBART BROS. troy, onto 
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Quasi-Arc Features 


QUALITY 


Quasi-Are Yarn Coated Electrodes are de- 
signed in accordance with vital metallurgical 
principles—the Special Yarn Coating assures 
a fine grained, tough deposit. This deposit 
is consistently fused into the base metals, 
forming a perfect joint. 


SIMPLICITY 


The scientific design of Quasi-Arc Electrodes 
results in a rapid, easy welding process which 
assures a maximum dependability. In many 
parts of the Far East native labor is em- 
ployed to apply Quasi-Are Electrodes with 
satisfactory results. 


ECONOMY 
Savings on labor cost and current combined 
with the all-around advantages of a quality 
weld make Quasi-Are Electrodes inexpensive 
in the long run. There is no necessity to sac- 
rifice quality for economy with Quasi-Are 


Electrodes, 

SERVICE 
Quasi-Are Service offers complete assistance 
and cooperation—training of welders, peri- 
odical supervision, expert advice on redesign- 


ing, Research Laboratories and testing 
equipment for solving special welding prob- 


lems; in short, every facility and effort is 
extended to insure the most efficient applica- 
tion of our Electrodes by our customers, 


A Demonstration in Your Own Shop Will Not Obligate You in Any Way 


Showing in fore- | 
ground welded gan- 
try girder carrying | 
one end of traveling 
bridge conveyor for 
coke. 





4 
“a #4 





Welded coke bunkers 
97'x67'x27' have a 
capacity of 2,200 
tons. 






Yay, Si SWS 4) 1A", 
~ 


\ one | 


Above bunkers ia 
welded framing for 
coke conveyors under 
construction, 





In rear of bunkers 
are two 6 diameter, 
190’ height § welded 
chimneys, surmount 
|} ing « welded retort 
| house, 


QUASI-ARC WELDED STEEL STRUCTURES IN GAS WORKS 


QUASI-ARC INCORPORATED 


11 West 42nd St. 


Harrisburg Cleveland 





Qya 
Chicago 


You Are Cordially Invited to Visit Booth 633 at the New York Power Show December 3 to 4, 


New York, N. Y. 


ee 














Portland, Ore, 


ae ee ees 
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Pipe Cutting Simplified 


Many of the patterns required for cutting pipe to make up welded 
fittings would take hours of time to develop in the drawing room. 


Even the simplest patterns are difficult to make when one is not 
familiar with the principles of mechanical drawing. 


Consequently, welded fittings may be costly to make, due to im- 
perfect cutting. 


As a solution of the cutting problem, we have for sale 
a complete set of full size blue prints of curves, which 
enable you to cut your connections correctly and 
accurately the first time. 


THIS SET INCLUDES THE FOLLOWING CONNECTIONS: 


PIPE PATTERNS 4” Y 10” Rt, Angle Ell 12x3 Swedge Nipples 53/16” Lateral 

2” 3 Piece Ell 4” Split Bull Plug 10” Lateral 12x4 — a 4y 16” — End 
2” 45° Ell 10” Round End 12x6 i 3/16” 

2” Rt. Angle Ell &” 3 Piece Ell 10” Tee “ 128 iat Nipples ‘ 7 

2” Lateral 6” 45° Ell 10” ¥ 12x10 Swedge Nipples 6 5/8” 3 Piece Ell 
2” Round End 6” Rt. Angle Ell 10” Split Bull Plug 10x3 Swedge Nipples A ge = 

2” Tee _ Lateral 10x4 Swedge Nipples save R — End 
3” 3 Piece Ell A — End 12” 3 Piece Ell 10x6 Swedge Nipples 6 5/8” Tec 

3” 48° Ell .Y 12” 45° Ell = a a 98 

~ lk. BF 12” Rt. A Ell x6 Swedge Nipples ” 3 Pi 

3° Leta "Sel Bell Ping 59- cae 8x4 Swedge Nipples 81/4" s° En 
3” Round End 8” 3 Piece Ell 12” Round End 8x3 Swedge Nipples 9 1/4” Lateral 

3” Tee 8” 45° Ell 12” Tee 6x4 Swedge Nipples 9 1/4” Round End 
3” ¥ 8” Rt. Angle Ell 12” Y 6x3 Swedge Nipples 3 1/4” Tee 

3” Split Bull Plug 8” Lateral 12” Split Bull Plug 43 Swedge Nipples 

4” 3 Pi 8” Round End x2 Swedge Nipples 

iece Ell a” T 4x3 Tee ODD SIZE TEES 

4” 45° Ell 3” Y 6x3 Tee CASING PATTERNS 

4” Rt. Angle Ell 8” Split Bull Plu 6x4 Tee 5 3/16Cx3” I. D. Tee 
4” Lateral © 8x6 Lateral 5 3/16” 3 Piece Ell 5 3/16Cx4” I. D. Tee 
4” Round End 10” 3 Piece Ell 8x3 Tee 53/16” 45° Ell 6 5/8Cx4” I. D. Tee 
4” Tee 10” 45° Ell 8x4 Tee 5 3/16” Rt. Angle Ell 6 5/8Cx3” I. D. Tee 


With these curves you can make patterns for any of the 

above on any desired material, without the use of mathe- P b4 20 OO 
matics or drawing instruments. They will save many rice * 

times their cost. 


An Opportunity for Job Welders 


These patterns will enable you to make up welded pipe fittings, which 
will be better and cheaper than cast fittings. This new and profitable 
line of business is a fine possibility in every locality. 


The Welding Engineer 


608 S. Dearborn Street 
CHICAGO, ILLINOIS 
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Union Carbide deliveries 
when you want them 


A product may be the best in the 
world. But unless you can get it when 
you want it, quality doesn’t mean a 
thing. 


Thousands of satisfied users will 
vouch for the quality of Union Car. 
bide. And we are ina position to make 
shipment within 24 hours. 


220 warehouses situated in important 
industrial centers throughout the 
country are proof of this statement. 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC! 
Carbide and Carbon Bldg., 30 East 42d St., New York 


Peoples Gas Bldg. Adam Grant Bldg. 
Chicago, Ill. San Francisco, Cal. 


Union Carbide Warehouses in 220 Cities 
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Every Man Interested in Welding 


Should Be in Los Angeles 
the Week of January 14th 


Four big annual events—Western States 
Metal and Machinery Exposition, Western 
Metal Congress, and Meetings of the Ameri- 
can Society for Steel Treating and of the 
American Welding Society all in this one week 
will provide a perfect opportunity to study 
welding in every phase of its applications. 
With technical discussions at the Welding 
Society sessions, and with exhibits of welding 
apparatus and actual demonstrations of all of 
the welding processes, there will be some- 
thing of interest to every man interested in 
welding from any angle. You have never had 
such an opportunity to combine a study of the 
latest welding developments with a vacation 
trip to the Land of Sunshine. 


There are a few exhibitor’s spaces left. If you 
wish to exhibit, please rush your reservation. 











Special Train—Special 
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Shrine Rates—With Stopovers J anuary 
(NRE... I Snes Sermer enrer siege oes | nee 
COrtUM ff ring « stp-over ot Grond Canyon: Fes to 
Los scraiea Wellin ween ae 18th 
Ang eles W. H. Eisenman, 1929 














Director, Western States Metal & Machinery Exposition 


665 W. Jefferson St., Los Angeles, 
Calif. 
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For Molds, 
Cores, Dams, 
Electrodes— 














NATIONAL WELDING CARBON PRODUCTS 


For any welding operation there are National Weld- 
ing Carbon Products that will assist the welder 
greatly in doing the best kind of job, more quickly. 
For gas welding, carbon blocks, rods, paste and flour 
are particularly valuable for the building of molds, 
cores, dams, and the shielding of adjacent parts from 
the intense heat of the flame. 

For electric welding the same products find similar 
uses, and in addition there are National Welding 
Carbon Electrodes. These are in increasing demand 
as the special advantages of the carbon arc meet 
more and more welding conditions. 

We are ready at all times to assist you in perfecting 


your welding technique through the use of National 
Welding Carbon Products. 


NATIONAL CARBON COMPANY, INC. 
New York [jaa San Francisco 


Unit of Union Carbide and Carbon Corporation 


Branch Sales Offices are located in 


Chicago, III. Pittsburgh, Pa. New York, N.Y. 
Birmingham, Ala. 


NATIONAL WELDING CARBON PRODUCTS 


BLOCKS 
RODS 

PASTE 
FLOUR 
ELECTRODES 
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Strong Welds are made only 
when the best electrodes aré 
used. Roebling Welding Wire 
is manufactured to meet the 
most rigid specifications. It 
is uniform in quality through- 
out each shipment and 
throughout all shipments. 
Look for the JR trade mark 


stamped on each electrode. 


Catalog A-529 


John A. 
Roebling’ s 
Sons 
Company, 
Trenton, 


Nid: 
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American Production and Foreign Markets 





OME very interesting and startling facts have come to 
S hand on the machinery industry and are listed in a recent 
circular from the Bureau of Foreign and Domestic Commerce. 
For instance, a German professor figured out for the German 
machine industry that the United States produced 57 percent 
of the world’s machinery against Great Britain’s 13 percent 
and Germany’s 13 percent. On the other hand it was also 
figured out that we only exported 10.1 percent of our total 
machinery production in 1925 against 29.8 
percent and Germany’s 25.3 percent. It has been proved that 
although we pay wages which are three times as high as those 
abroad our workers produce more than three times as much 
work per capita as the workers of other countries. Also since 
1913 we have increased this 40 percent while in Germany 
there has been a falling off of 40 percent and in the United 
Kingdom a falling off of 20 percent. All this is found in the 
April, 1928, number of “Mechanical Engineering,” being based 
upon data compiled by the German Machinery Industry for 
the League of Nations, 


Great Britain’s 


Economic Conference in Geneva. 
Another very interesting fact showing the strides that America 
has made in its export business is brought out in a reprint 
of Commerce Reports, July 2, 1928, on the principal markets 
for American industrial machinery. In 1910 we exported only 
$49,117,000 while in 1927 the total amounted to $183,169,000. 
From all indications 1928 will show even greater progress. 
A further point of interest in this article is the change in 
principal markets. In 1910 Europe and Canada were our two 
largest markets while today Latin America comes first with 
Canada a close second. A third document of interest in this 
connection is a paper on developing machinery markets abroad, 


prepared in pamphlet form by the Department of Commerce. 


This takes up the more important problems of the exporter 
including representation abroad, shipping and packing, co-op- 
eration with preparedness to 
handle export business at home and other problems which 
constantly come to the attention of the exporter. All this 
material has been gathered together by the Industrial Ma- 
chinery 


representatives, advertising, 


Division of the Bureau of and Domestic 


Commerce through the courtesy of the Industrial Advertisers’ 


Foreign 


Association. 
a 


Why Underwater Cutting Takes Time 


LD timers in the handling of the oxy-acetylene cutting 
torch may wonder at the time data given in stories which 
have been published regarding under-water cutting operations. 


It does seem to take a long time compared to the time required 
for cutting on land and under favorable conditions. But there 
has been published in a recent issue of The Saturday Eve- 
ning Post a story signed by the familiar name of Commander 
Edward Ellsberg, which tells of the raising of the S-51. It is 
full enough of thrills to satisfy the most ardent lover of 
adventure stories. Reading it, one wonders how a cutting torch 
could be used at all under such trying circumstances. But 
here appears a picture of the heroic John Kelley, whose feats 
under water have been described in the trade papers of this 
industry several times and the torch cutting enthusiast proceeds 
to absorb the details of hardship which have for lack of space 


been omitted from the stories of the cutting operations them- 
selves. 
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Welding in “Anti-Bunk” Territory 


ECALLING the “anti-Bunk” presidential campaign of 
R the irrepressible Will Rogers, one is reminded that in 
January a great metal congress will be held not far from the 
home of the famous comedian. It is said that that region 
has as much to boast about in its welding as it has in its 
climate, but the welding fraternity out there is strongly anti- 
Bunk. They've been too busy welding to do much boasting. 
At the same time they are willing enough to show their stuff, 
and in January their contribution to the progress of welding 
will be worth going many miles to see. The Pacific Coast 
region is increasing its metal working activities to a remark- 
able degree, all the way from Canada to Mexico, and folks out 
there are not overlooking any chances to make welding work 
in their favor. Furthermore they are not waiting to be told 
how, finding it quicker to learn how themselves. The welding 
industry will look forward with interest to the great gathering 
of pioneering talent which is being arranged, and reports so far 
received indicate that the event will be up to expectations in 
every respect. 





Boosting the Process Is Good for Your Job 


HAT conception of the welding process does the average 

citizen have? To obtain an example of this just bring 
up the subject in an indirect way while talking with some one 
in another line of business. A salesman of a well known tool 
company responded to such a suggestion as follows: “Weld- 
ing? Sure that’s a good thing for mechanics to know. The 
other day I tore my bumper loose getting out of a parking 
place. I took the car to a garage and a welder there fixed the 
bumper in less than a half hour. It sure is a fine means of 
making those kind of repairs.” 

This is a fair example of the knowledge generally held of 
the possibilities of welding. To most people it is a somewhat 
mysterious means of making repairs on broken metal parts. It 
very seldom extends much further, and for that reason the 
good will of public opinion toward this field is very much un- 
derdeveloped. 

A good positive public opinion toward a newly developing 
process is a great aid to it. The rapid development of the 
radio and the airplane are outstanding examples of this. They 
of course contained attractive features which caught the fancy 
of the public. The welding process contains very few features 
which appeal to the general public, but it does contain features 
which should appeal to the industrial public. To reach a 
desirable position in the opinion of the industrial public will 
require a thorough diffusion of knowledge on welding through- 
out the country. In order to obtain this it will be necessary 
for all those connected with any phase of the welding industry 
to aid in the gradual diffusion knowledge on this subject. 
Their part in such a program would consist of continually 
suggesting further uses of welding to the people they are 
serving. 

This procedure is actually being carried on by a number of 
the more far-sighted welding supply manufacturers, and with 
good results as far as it goes. But to be thoroughly effective 
it should be put into practice by not only the numerous supply 
men, but by the even greater number of users of these sup- 
plies and appliances. It is up to the welders to realize what 
the supply men already know: that is, the greater the knowl- 
edge and the confidence of the public in the welding process, 
the greater will be the volume of the welding business. 
































Designed especially for the 
Manufacturer of airplanes. It 
will handle all the work en- 
countered in modern airplane 
construction. 
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Model SM 





Several large airplane Manufacturers requested 
us to design a torch especially to meet the 
needs of airplane work. By combining the 
design-experience of Rego engineers with the 
operating experience of air-plane welders, we 
have developed a torch which has met with 
unqualified approval in the airplane shops. 
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The Bastian-Blessing Company 


240 East Ontario Street, Chicago, Illinois 























oice of Cast Iron Welding Methods 


Size and Shape of Parts, Preheating Facilities, Importance of Avoiding 
Warping and Other Factors Influence Choice of Procedure and Materials 


By P. L. Roberts 


(Editor's Note: In the October issue the article by F. E. 
Totten explained the principles of proper preheating to make a 
satisfactory cast iron weld. In this article the application of 
these principles is illustrated by two types of cast iron welding 
jobs.) 

HE large guillotine frame was cracked in three places as 

shown in Figure 1. The machine was being used day and 
night on production when the breakage took place due to 
overloading the machine. It was essential to get the machine 
back into commission at the earliest possible moment, so the 
fractured end was unbolted from the remainder of the machine 
and taken away for welding. 

The frame was carefully packed up from the floor on fire 
bricks, each part being carefully located in its correct position. 
Crack No. 1 was melted out with a large oxy-acetylene blow 
pipe, and then the crack was welded. Only a little local pre- 
heating with the blow pipe was done prior to welding. With- 
out waiting for this weld to cool, crack No. 2 was melted out 
and immediately welded. The whole casting was then turned 
over in order to weld the opposite sides of the two cracks. 

At this point the cylinder of oxygen which was being used 
became exhausted and had to be replaced with a new one. 
Due to the delay so caused the welds had time to cool off and 
weld No. 2 broke due to uneven contraction. This points to 
the moral of having everything completely prepared before 
commencing to weld. 

Weld No. 1 was brought to bright red with a blow pipe 
and then the recracked portion was again welded and imme- 
diately it was complete the casting was turned over rapidly 
and the other side of both cracks fused with a light run of 
weld metal. The whole was then allowed to cool slowly, by 
covering with fire bricks. 

Prior to welding crack No. 3 
surrounded by fire bricks in order to conserve heat and ward 
off any draughts. Two pipes were inserted 
through two gaps in the fire bricks and the flames directed as 
"ene OR The top of 
the casting was covered with a large piece of sheet iron. 

When the whole of the center portion of the casting was 
red hot the metal on either side of the crack was melted away 
to form a “V”. Welding was commenced from the point “O”, 
the coal-gas blow pipe flames being kept on the casting during 


the casting was completely 


coal-gas blow 


shown by the arrows “A in the figure. 


the whole process. The casting was then rapidly turned over 


and the opposite side of the crack welded. To complete the 
welding it was necessary to stand the frame upright and weld 
the portion “EF”. During this operation the casting was pro- 
tected from draughts by sheets of iron. The flame was laid 
down and the whole of the welded portion of crack No. 3 was 
brought to bright red temperature and then allowed to cool 
slowly. In order to obtain uniform cooling it was necessary 
to direct one of the blow pipes in the direction of the arrow 
“B” to keep the temperature of this thinner portion equal to 
that of the larger mass “M”. From time to time the flame 
was reduced in size, and finally the compressed air was turned 
off, leaving a flame of less intensity. This cooling operation 
had to be carried out very carefully in order to maintain a 
uniform temperature throughout the welded portion of the 
casting. When the temperature of the casting had fallen to 
300° C. the preheating blow pipes were entirely removed, and 
the casting allowed to cool all night in the “oven” of fire 


bricks. 


3 
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Ten lbs. of silicated cast iron welding rods were used and 
a flux of the following composition: 


Borax Ee A es ER Ae 75% 
Sodium Bioarbeuste\ices.cccc ae a 15% 
iran Cartonate: 3 aes ee ee 10% 


The time taken to weld the casting was approximately six 
hours. The total approximate cost was $22. 

Examination of the casting when cold showed that the welds 
were perfectly satisfactory and that there was no evidence of 
any fresh cracks starting due to uneven contraction. 

The frame was replaced and the gullotine has now been in 
use for some considerable time and is giving complete satis- 
Taction. 


The press frame shown in Figure 2 was used for punching 
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Fig. 1—Guillotine Frame Cracked Through in Three Places. Repaired By 


Oxy-Acetylene Welding, Using Cast Iron Rod. 
armature cores and was being used continuously on this im- 
portant production work. A crack developed in the’ side of 
the frame and rapidly became worse under the working econ- 
ditions of shock and vibration. Finally the crack spread com- 
pletely the The punch shop concerned was 
not alive to the possibilities of welding and an 
attempt was made to repair the crack by bolting on a steel 
plate. The plate was 10 in. long by 6 in. wide by % in. thick, 
was the inside of the frame. The four %-in. 
bolts holding it across the crack can be seen in the figure. 
This attempt to repair the frame was entirely unsatisfactory 
as considerable movement took place between the punching 
head and the base which held the die. The machine was then 
dismantled and the frame sent to the welding shop. 

The frame was laid on the floor with the crack horizontal 
and coal gas pre-heating blow pipes were directed across the 
fractured When the portion about the crack had 
reached a temperature of 500° C. the latter was completely 
veed by the outside. Welding was com- 
menced with a No. 7 Ox-Hy Carbon blow pipe, using a % in. 
silicated cast iron filling rod and borax as a flux. The welding 
of the crack was a long, laborious and very hot job, on account 
of the thickness of the frame, the thinnest portion of this being 
2 in. in cross section, and the thickest portion 4 in. The 


across frame. 


particularly 


and bolted on 


portion. 


melting out from 
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press frame on either side of the weld was kept red hot for a 
distance of 3 or 4 ins., and this region was allowed to cool 
when the welding was completed. Precautions 
were taken to insure uniform cooling of the whole section, the 
gas pipe being directed on the thinner portion to 
compensate for the greater rate at which it lost heat. Despite 
these precautions it was found on examination when the cast- 
cold that the weld had fractured almost completely 


very slowly 


coal blow 


ing was 
across 
From this experience it appeared that the only satisfactory 
method of welding the casting would be to preheat entirely. 
There were two important objections to doing this, the first 
being, the possibility of distorting the machined bearing sur- 
faces (for the punch head) relatively to the die base. The 











Fig. 2—Cast Iron Press Frame Repaired With Bronze Rod. 


second objection was the difficulty of standing near enough to 
such a large mass of red hot metal to weld satisfactorily. It 
was decided, therefore, to braze the casting. 

The region about the crack was again preheated with the 
coal ‘gas blow pipe, and the crack again veed out by melting 
the weld metal out. The same blow pipe as before was used 
A brazing 
material known as Siftbronze, of approximately the following 


for this purpose and for the subsequent brazing. 


compositions, was used; 


Copper 60% 
Zinc 35% 
Tin 5% 
This corresponds very closely to the material known as 


Tobin Bronze. Anhydrous borax was used as a flux. 

The method of procedure was to raise the sides of the vee to 
a bright red temperature applying a small quantity of borax 
during the operation, and then coating the sides with the Sift- 


When 


the sides of the vee were thoroughly coated with a thin layer, 


bronze, by rubbing the rod in contact with the metal. 
the brazing material was run into the vee as fast as it could 
be melted with the flame. Care was taken to puddle the metal 
in order to insure proper alloying with the coated sides of the 
vee. The operation was continued until the deposited metal 
was slightly higher than the surfaces of the casting and then 
the whole was completely covered and allowed to cool slowly. 
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When cold the brazed portion was carefully examined for 
cracks, but was found to be entirely free from any signs of 
these. All the 
ductile bronze, which stretched on contracting during cooling 
seriously affecting its mechanical The 
press has now been put back into service and is expected to 
give satisfaction. 


contraction stresses were taken up by the 


without properties. 


BRITISH COMMENCE CONSTRUCTION OF 
WELDED STEEL AIRCRAFT 
By A. C. Blackall 

It has just been announced by A. V. Roe & Co., the well- 
known British constructors of aircraft, that they have entered 
with the Fokker Aircraft 
Holland for the manufacture in the United Kingdom, Irish 
Free State, India, Austrialia, New Zealand, South Africa, and 


into arrangements Company of 


other British possessions of triple-engined Avro monoplanes 
similar in design and construction to the Fokker F7 monoplane 
now in use for the Dutch East Indies air mail service. 

This is a monoplane with a thick wooden wing covered 
with three-ply, a welded steel fuselage, and three Armstrong 
Siddeley Lynx engines of 200 horse-power each, and it is a 
distinct triumph for Anthony Fokker that in effect his method 
of design and construction should now be used under licens« 
by a British firm. So far British official policy in construc- 
tion has been rather lukewarm in the use of welded joints in 
air-craft construction owing to the problems of inspection for 
strength, but the record of Fokker’s products has long since 
shown that no difficulties arise in practice, and it is hoped that 
in due course welded steel tube construction will be as much 
British 
known for 


American. It has been 
some time that A. V. Roe & Co. have been ex- 


perimenting at Hamble with welded steel fuselages, and pre- 


used in monoplanes as in 


sumably, having satisfied themselves of the advantages, they 


the right to Fokker’s researches to 


develop further this construction. 


have now secured use 


No mention is made of rights of sale in Canada, and pre- 
Mr. Fokker has reserved for the American 
Co. this big adjacent market. 


itself that for commercial aircraft at 
rate there will be no difficulty in securing a full certificate of 


sumably Fokker 
The Avro Company has evi- 
dently satisfied any 
airworthiness, and this definite espousal of welded steel con 
struction by a British firm may well have an influence on new 
the itself to 
The Avro Company is now giving 


commercial types, for it has merit of lending 


economical construction. 
prices and dates for delivery of the Avro welded steel mono- 


plane, indicating that it is now ready for immediate production 





ATLANTIC CITY TO HAVE WELDED POWER 
HOUSE 


Steel work is in progress on the erection of a new power 
house addition at Atlantic City, New Jersey, but the neigh 
bors are undisturbed by this work because welding is being 
used instead of riveting in the construction. On account of 
the the building engineers and steel contractors in 
our part of the country are watching the progress of this 
building with considerable interest. The addition now under 
way is an eight story building, 134 feet in height, 80 feet 
wide and 74 feet deep, the steel frame work of which is to 
be entirely welded together. A General Electric 400 ampere 
arc welder is heing used for the job. 


size of 


The welding is being 
done by workmen of the Bethlehem Steel Company. Katcham 
and McQuade of: Philadelphia are the general contractors for 
the job which will cost a total of about $250,000. When 
completed the power house will cover a plat 74 ft. x 142 ft. 
which is said to be the largest privately owned power plant 
in the East. 





Education Stressed in Convention 


International Acetylene Association Publishes Report Showing 
Widespread Use of Oxy-Acetylene Processes in Metal Industries 


HREE busy days, November 14-15-16, the International Acety- 

lene Association staged at the Congress Hotel in Chicago, a 
convention which brought to light a great fund of new and in- 
teresting information regarding the many uses for oxy-acetylene 
welding and cutting in the various industries of this country. The 
Association was complimented for its forward-looking policies by 
Mr. Homer Buckley, a director of the Chicago Association of 
Commerce who made the address of welcome on November 14. 
At the close of that morning session Professor J. D. Hoffman 
of Purdue University delivered the keynote address of the Con- 





Prof. J. D. Hoffman, Purdue University. 





are reproductions of a few of the portions of the report relating 
to applications of the oxy-acetylene processes which are at- 
tracting considerable attention at this time because of the de- 
velopments which have been made in these applications within 
the past two or three years: 

“Commercial Refrigeration”: “American manufacturers of re- 
frigeration apparatus were among the first to recognize the value 
of modern welding processes applied to the fabrication and assem- 
bly of refrigeration components. 

“The necessity for construction absolutely tight under pressure 





Homer J. Buckley, Chairman of the Advertis- 
ing Council of the Chicago Association 
of Commerce. 





Prof. C. F. Keel, Managing Director, Société 
Suisse de L’Acétylené 


vention, indicating specifically the importance of educational work 
in making it possible for all industries to take advantage of new 
processes as fast as they are developed and pointing out what ts 
already being done to familiarize the future engineers of the 
country with possibilities of welding. 

In line with the obvious importance of educational work is the 
work of the Oxy-Acetylene Committee of the Association, dur- 
ing the past year. This Committee has gone to a great many re- 
liable sources of information to secure the material which stands 
as the most comprehensive survey of the possibilities of oxy- 
acetylene welding and cutting that has ever been attempted. The 
material gathered from these sources mounted to such a large 
volume that it was not considered practical to present it in 
detail before the meeting. Consequently, the different portions of 
it were condensed, Even in condensed form the complete report 
amounted to over 40,000 words. It was desired to have some 
discussion of this report at the meeting so it was printed in ad- 
vance of the Convention and distributed at the meeting and dis- 
cussion invited upon different topics without reading the report 
itself. 

As a piece of literature for the oxy-acetylene welding and cut- 
ting industry, the compilation of this report is a notable ac- 
complishment. Altogether it discusses some 40 topics relating to 
the oxy-acetylene processes and their applications. Following 


of ammonia, carbon dioxide, and other gases had resulted in early 
designs using blacksmith’s forge welds, and these forge welds 
still continue to be used to some degree years after gas welding 
has been introduced and found satisfactory. One reason for the 
persistent use of forge welding is found perhaps in certain city 
ordinances governing permissible refrigeration installations. 

“Prime requirements in refrigeration apparatus are pressure con- 
tainer strength and tight joints. Receivers, accumulators, coolers, 
pipes, coils and headers must be amply strong to resist the normal 
internal pressures applied,-and all joints must remain tight under 
every normal condition of service. 

“Before the advent of oxy-acetylene welding in the United 
States, about 1905, refrigeration seams and joints were made up 
with forge welds, rivets, screw threads, flanges, gaskets and so 
forth. Naturally, when oxy-acetylene welding was established 
as a commercial process it was taken up by progressive builders 
of refrigeration machinery, and applied in the fabrication of their 
apparatus with the object of simplifying construction and making 
operation more dependable. 

Designers of refrigeration pressure containers find that gas 
welding gives them important advantages with regard to weight, 
durability, cost and ultimate strength. Oxy-Acetylene welded 
construction has worked out much to the advantage of both the 
manufacturere and user of refrigeration equipment.” 











“Domestic Refrigeration” : 


“The tremendous popularity of do- 
mestic refrigeration is very largely due to the beautiful construc- 
tion and finish of the present-day units, made possible by the in- 
telligent application of the oxy-acetylene process. 

“The demand for beautiful cabinets which can be kept scrupu- 
lously clean and sanitary has enforced the use of sheet steel for 
their construction. 

“Sheet steel lends itself to the production of strong, beautifully- 
formed cases and is a very satisfactory base for the application of 
the attractive enamel with which many of the various types of 
cases are covered. 

‘To secure the ultimate in sanitary construction it is necessary 
to eliminate all joints or crevices and therefore all meeting edges 
are joined by butt welding with the oxy-acetylene torch to the 
almost total exclusion of other methods. In the effort to permit 


extreme cleanliness many manufacturers have standardized sizes 
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constructed welding jigs each admirably suited to the particu- 
lar type of weld required. The jigs as a rule are designed so that 
they perform a manifold duty. The main object is naturally to 
securely hold and accurately position the parts for the convenient 
application of the welding flame. The jig also controls to a con- 
siderable extent the absorption of heat by the metal that is be 
ing welded and therefore limits the contraction and expansion 
the parts and insures an accurately-sized and satisfactorily ap 
pearing product when finished. The jig is often constructed s 
that the parts are automatically positioned and sometimes sized, 
thereby assuring speed and accuracy in welding and assembling. 
“Welding jigs are mainly constructed of cast iron accurately 
machined and sufficiently massive to avoid the possibility « 


f dis 
tortion through continual use. Many are rather complicated in 


design due tothe type of cabinet or the design of the component 
parts of the cabinet and also a considerable extent because of the 





and utilized stampings so that every internal corner is nicely location of the welds. 
rounded. “Welds that enter into cabinet construction are generally rein 
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“These refinements in construction coupled with the excellent 
enamel finish employed requires that the highest grade of weld- 
ing be performed in order that the finished product will not 
only be pleasing to the eye but durable to the extreme. 

“It is generally conceded that when high-grade porcelain enamel- 
ing is to be applied the oxy-acetylene process is indispensable. It 
not only takes enameling satisfactorily on all types of gas welds, 
but permits the welded parts to be easily finished, and because 
of its ductility, facilitates reforming to insure surfaces free from 
distortion or other blemishes encountered in sheet metal working 
operations. 

“Manufacturers of cabinets have developed a great variety of 
designs and have displayed considerable ingenuity in the location 
and variety of welds employed in their production. 

“Those manufacturers who have specialized on the higher 
grade cabinets have utilized almost exclusively the butt weld, so 
generally gas This 


means that round corners on all internal or external surfaces 


employed wherever welding is known. 
are possible by the use of stampings either for sides or for tops 
and bottoms wih flat sheets which can be bent to the required 
dimensions for the joining of the stampings to form the com- 
plete cabinet. 

“Other manufacturers have utilized the corner weld extensively ; 
applied by hand or by mechanical means. Corner welds as produced 
in refrigerator cabinet production are exceptionally strong be- 
cause this type of weld permits of thorough penetration and the 
formation of a continuous, evenly formed bead on the inner sur- 


face of the joint. The fact that quantity production of refrig- 


erator cabinets is the rule rather than the exception, has enabled 
manufacturers to equip their plants with well-designed, ruggedly 


forced by the addition of welding rod or wire, with the excep- 
tion of corner welds, which are made by fusing-down the sharp 
corner produced by the over-lapped edges to a point where the 
corner assumes a neat rounded appearance and of a thickness 
slightly greater than that of the steel sheet. 

“Some manufacturers have resorted to heat- and corrosion 
resisting steels for portions of the cabinets where the use of 
this material seems desirable. This means that various com- 
binations of metals may be joined at certain points often by the 
use of Tobin bronze or other alloy, and in cases such as this 
gas welding proves its superiority. 

“The use of the oxy-acetylene process is not confined to 
the production of refrigerator cabinets only, but is extensively 
used in the production of various parts of the refrigeration 
units. 


“Those systems which operate on the absorption principle 
and which in their construction employ tanks of fair size and 
weight utilize gas welding extensively. Other systems which 
are more compactly constructed and utilize coils extensively 
for the transfer of heat employ welding less, but may, on the 
other hand, utilize the torch considerably 


brazing, silver soldering or soft soldering operations. 


oxy-acetylene in 


“The oxy-acetylene torch offers a very satisfactory and speedy 


method of soldering in locations where other 
methods of heat application are at a decided disadvantage 
Frequently it is found that the acetylene bunsen burner plays 
an important part in some assembly operations where the 


higher temperature oxy-acetylene flame is unnecessary. 


or brazing 


“The vast amount of welding on these light gauge steel 











November, 1928 


cabinets has created a demand for torches of light weight and 
with rather large gas burning capacity, more suitable than the 
standard lines, and apparatus manufacturers have responded 
with their usual alacrity. 

“So great has the demand for domestic refrigeration become 
that production facilities have been provided for the manu- 
facturer of several thousand refrigerators per day and these 
are produced almost exclusively by the oxy-acetylene torch. 

“The amazing growth of this refrigeration industry has in 
many plants influenced the rearrangement of the entire plant 
layout and necessitated the distribution of oxygen and acety- 
lene over large areas and in unusual quantities. 

“To give an idea as to the importance of gas welding in 
this new industry it is estimated that the quantity of acetylene 
used monthly, including dissolved and generated gas, is well 
over a million cubic feet for welding operations alone. 

“Truly, it can be said that were it not for the oxy-acetylene 
welding process with its adaptability to all types of construc- 
tion requiring welding, brazing and soldering, domestic refrig- 
eration-would not be the pleasing, reliable, economical produc: 
we know today and enjoy having in our homes.” 

“The Aircraft Industry”: “The airplane structure is built 
up of a rapid, economical method of joining these parts that 
is essential. Several mechanical and thermal processes, such 
as riveting, pinning and bolting, soldering, brazing and welding, 
have been advocated by different constructors and used with 
varying degrees of success. The process of welding has been 
in competition with these other methods since the construction 
of the first airplanes. The welding on some of the first sheet 
metal fittings was very crude, however, and did not warrant 
the confidence of the engineers. The application of welding in 
several industries has forced the development of small, light 
weight equipment, increased the facilities for distributing raw 
materials, and produced a body of mechanics who are skilled 
in handling an oxy-acetylene torch. The low cost of plant 
equipment and the ease with which joints could be made in 
thin metal without elaborate designs or expensive jigs could 
not be overlooked by the aircraft industry. The advantages 
of a rigid metal framework were recognized and added further 
impetus to the use of welding. 

“The total production of aircraft in this country in 1921 was 
302. These were practically all typical wooden structures. In 
1927 the production was 2,353 and it has been estimated that 
this year the production will be from 4,500 to 7,000. The latter 
figure probably more nearly represents the actual production. 
Approximately one-fifth will be for the Army and Navy. The 
remainder are commercial aircraft. Ninety per cent of these 
modern airplanes will have oxy-acetylene welded steel fusel- 
ages, landing chassis, tail skids, and fittings. 

“The factors which have led to the increase in the use of 
oxy-acetylene welding in’ preference to other methods have 
been stated. The confidence of designers and constructors in 
the reliability of welding evolved a result of improvement in 
design and the eminently satisfactory service obtained with 
the first welded fuselage or bodies. 

“There is a type of airplane structure in this country which 
might well be called standard. It has a welded steel tube 
fuselage, landing gear and tail skid. It has been developed in 
order to obtain strength and rigidity with minimum weight 
and to use methods which are applicable to small or large 
production at relatively low cost for material, labor and over- 
head. 

“The safety factor in welded construction has been amply 
demonstrated. It has been used in the fastest racing planes 
and in the largest bombers and transports. Many an embryo 
pilot owes his escape from injury to the resilient, crashproof, 
military training airplane with its welded steel tube body and 
under-carriage. There are few well-informed aero-nautical en- 
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gineers and constructors at the present time who have not been 
convinced that welding is a safe and reliable method for joining 
steel. 

“The airplane of the next few years will be similar to the 
modern craft. Production costs will be decreased. The oxy- 
acetylene industry must assist the airplane manufacturer in 
this respect in order to maintain the present position of oxy- 
acetylene welding.” 

“Industrial Piping’: “Probably no application of oxy-acety- 
lene welding has taken any greater stride forward during 1928 
than welding in the construction of industrial piping for high 
and low pressure steam, water, compressed air and the other 
industrial services. It has been treated by speakers before 
technical societies, discussed in many important articles in the 
technical press, and what is more to the point, more and more 
fabricators of industrial piping have standardized on welding 
for important work. 

“Executives and engineers alike have accepted welding for 
piping as an answer to the problem of leaky joints and have 
found not only that maintenance costs are reduced, but even 
that installation costs are lower with welded piping. 

“In some sections of the country contract welding shops 
have undertaken to learn the best methods for handling this 
type of work, with the result that some of them have devel- 








Hl. C. Whittemore, Chief Engineer, Mechanics Division, U. 8S. Bureau of 

Standards, Awarded Morehead Medal at 29th Annual Convention 

of International Acetyiene Association, 
oped an important business in the construction of welded 
piping.” 

“Heating and Ventilating’: “While the presence of cylin- 
ders and oxy-acetylene equipment on all large building jobs 
has long been commonplace, the casual observer can hardly 
realize the rapidty with which the process has grown or to 
how many phases of construction it has extended in a very 
short period. 

“One of the most important steps it has taken is that of 
welding pipe joints for high and low pressure steam and for 
water and gas service in all types of buildings where extensive 
piping systems are used. 

“Oxy-acetylene welding is gaining headway in this field prin- 
cipally because of the marked superiority of a welded joirt 
over a mechanical joint, thus insuring greater freedom from 
leakage and adding greatly to the life of the installation. The 
welded system also gives greater efficiency because of better 























circulation and has the added advantages of economy of space 
and of better appearance. 

“The foregoing advantages being almost immediately ob- 
vious, the most natural question in the contractor’s mind is 
that of comparative costs. It is safe to say that for any but 
the smaller sizes of pipe the cost of welded joints is less than 
that of mechanical joints and the economy is greater as the 
size of pipe increases. Aside from the actual economy of weld- 
ing if the installations are compared joint for joint, the elim- 
ination of heavy and expensive fittings, the ease with which 
pipe can be cut and joined as desired, and the excellence of 
the job when completed are all factors in favor of weldea 
pipe joints. 

“The simplicity and portability of the equipment and the 
comparatively short time in which the pipe fitter can be trained 
to do acceptable pipe welding have appealed to the contractors 
in this industry and have encouraged many of them to under- 
take the process on a small scale until they have had an oppor- 
tunity to observe its full worth. While it was only natural 
that the unions, as well as contractors, designing engineers 
and architects. would move cautiously in the adoption of a 
practice that is so radically different from the methods long 
in vogue, great credit should be given the progressive members 
of their organizations for their ability to recognize the advan- 
tages of welding in the plumbing and heating field for their co- 
operation in revising specifications and in accepting the assist- 
ance of the oxy-acetylene industry in training operators to 
perform the work. 

“While we all recognize the possibilities for pipe welding in 
large buildings and industrial plants, few have fully grasped the 
possibilities for residences and small apartment houses. Even 
though the lines are small and the welds comparatively few 
in number, welding can be almost universally adopted to the 
advantage of owner and contractor. Another phase is the use 
of oxy-acetylene equipment in cutting out old installations and 
in remodeling those that have been previously installed. The 
difficulty of accomplishing such work by the older methods of 
pipe fittings are well known, and it is obvious that the cutting 
torch and the welding torch are logical tools for such cases. 
whether the work may be small or great in extent. 

“When we realize that hundreds of miles of pipe are being 
installed in public buildings, industrial plants and residences 
each year, and that most of these lines are now joined with 
mechanical fittings when a welded joint could be used to ad- 
vantage, we get an idea of the possibilities that are to be looked 
for in this field, and that can be developed by the proper edu- 
cational programs.” 

There is one field of application for gas welding which is 
developing so rapidly that practically all of one session was 
devoted to it; that is, the heating and ventilating industry. 
The keynote paper of this session was read by J. I. Banash, 
Consulting Engineer, Chicago, who said in part: 


“This is a large market and an indication as to its size is 
readily available in the estimate of the Copper and Brass 
Research Association that out of every dollar spent for building 
9.3 cents buys plumbing and 7 cents buys heating, a total of 
16.3% of the total building cost. With new building maintain- 
ing a better than $6,000,000,000 volume each year, the expend- 
itures for plumbing and heating amount to about $1,000,000,000 
annually. 


“The plumbing and heating contractor receives more of the 
building dollar than any other artisan or craftsman except 
the carpenter. As further indication of the breadth of this 
market reliable authorities consulted estimate that out of a 
total of 2,000,000 tons of wrought iron and steel pipe pro- 
duced annually, three-fourths of a million tons of this pipe 
comes into the plumbing and heating industry. There are 
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approximately 350,000 tons of pipe fittings of various kinds 
used in the industry annually. In the year 1926, 3,924,074 pieces 
of enameled iron sanitary ware were sold through the plumbing 
and heating contractor, and 251,000 tons of cast iron heating 
boilers, round and square, together with 172,188,000 sq. ft. of 
radiation were sold, and approximately 6,000,000 pieces of 
tubular brass goods for brass faucets. 


“From reliable sources consulted, the labor element presents 
no difficulties whatever for welding, inasmuch as the majority 
of the larger local unions already have competent steamfitters 
carrying local union cards who also do welding. If a con- 
tractor, as an example, gets a job on which he has figured 
welded construction and at that moment does not have a 
competent welding steamfitter in his organization all he has 
to do is to call the secretary of the local steamfitters’ union, 
explaining the case, and he will be furnished with a steamfitter 
who is competent to do any welding required on the particular 
job. 

“The applications of welding in the industry are very wide. 
In practically every piece of material the contractor handles 
involves metals ranging from cast iron to admiralty tubing. 
Therefore, since the plumbing and heating industry is essen- 
tially metallic it presents a very wide market for welding and 
cutting equipment and gases. It is apparent that the market 
for gases alone represents an astounding figure annually based 
on normal consumption of average contractors. In addition 
to this there is also an important market for welding ap- 
paratus.” 

Mr. Banash’s talk was followed by a paper on “Thee Weld 
ing of Industrial Piping,” by J. H. Zink, Heat & Power Cor 
poration; another on “Welding and Commrecial Refrigeration,” 
by A. F. Hoesel, Chief Engineer of the Peerless Ice Machine 
Company, Chicago. 


Another indication of the importance placed on educational 
activities in association work is seen in a joint meeting which 
was held Thursday afternoon with the Gas Products Associ 
ation, presided over by Mr. H. B. Pearson of Chicago, Illinois, 
past president of the Gas Products Association. The intro- 
ductory paper of this joint meeting was an interesting descrip 
tion of modern Swiss welding practices by Professor C. F. 
Keel, Basel, Switzerland, a noted European authority on 
welding subjects. Professor Keel’s paper was followed by a 
general discussion of cooperative educational and. publicity 
work, the object of this discussion being to make clear to all 
members what facilities were available for helping industrial 
executives to get easy access to information regarding the 
proper use of the oxy-acetylene processes. 


An interesting feature of the program was the presentation 
of the Morehead Medal. This Medal was established several 
years ago as an anuual award for cdntributions of otstand- 
ing merit to the development of the use of carbide and its 
derivatives. The Medal is provided for by Mr. James M. 
Morehead in memory of his father, James T. Morehead, who 
is recorded as the founder of the carbide industry in this 
country. This year the Medal was awarded to H. L. Whitte- 
more of the United States Bureau of Standards. Mr. Whitte 
more has for many years shown an impartial and inspiring 
interest in the development of oxy-acetylene welding practice. 
His counsel on the problem of developing of test procedures 
which would indicate the true value of oxy-acetylene welding 
in important constructions, has been of the utmost value to the 
industry. 


Space does not permit detailed comment on all of the 
papers read before this Convention. A complete copy of the 
program will, however, be found on the second page of this 
article. It is expected that several of the papers will be 
available for publication in full in later issues. 















Bending Tests on Welded Steel 


Standard I-beams, Butt-Welded, and With Splice Plate 
on Bottom Showed Greater Resistance to Bending Than 
Equivalent Length of the Structural Member Itself 


N interesting contribution to the data 

on strength of welded structures has 
been made available through the courtesy 
of the Electric Arc Cutting & Welding Co., 
Newark, N. J. In the booth occupied by 
this company at the National Metal Expo- 
sition last! month there were exhibited sev- 





eral welded I-beam assemblies similar to 
that shown in the accompanying photo- 
graph. These assemblies were made for a 
series of tests conducted at the testing 
laboratories of Columbia University, New 
York City. The purpose of the tests was 
to show the effect of bending loads on 
full size structural beams as compared to 
the effect of the same loads on beams of the 
same size, butt-welded together by the 
metallic arc process, with a splice plate 
welded to the joint in different positions. 
A study of the table developed by the tests 
shows that the welded assemblies had great- 


er resistance to bending than the original 





connection a %4"x8"x24" plate was welded 
to the bottom of the lower flange by weld- 
ing along the outside edges, thus connect- 
ing the edges of the flange to the plate. 

Plate I attached herewith gives the di- 
mensions of the connections described 
above. 

The specimens tested were submitted by 
the Electric Arc Cutting & Welding Co. 
The tests were witnessed by Mr. Gilbert 
Serber, C. E., and Mr. M. Stadtfield, As- 
sistant Engineer, Board of Transportation, 
New York, N. Y. 

Method of Test 

Each of the beams was supported on 
rocker supports with a span of eleven (11) 
feet, center to center of supports. These 
supports provided a four (4) inch bearing 
across the full width of the flange. Load 
was applied by a 400,000 lb. Olsen Test- 
ing Machine at mid-span. The load was 








beam, and also that when failure occurred 


Welder at Work on Test Specimens. 


all welds were found intact. The complete report follows: 


REPORT OF COMPARATIVE TRANSVERSE BEND- 
ING TESTS ON WELDING 20-INCH I BEAMS 
FOR THE ELECTRIC ARC CUTTING AND 
WELDING CO., 152-156 JELLIFF AVE., 
NEWARK, N. J. 


Report No. 1954—September 21, 1928 
General 

The tests recorded herein were made upon three Carnegie 
20” I 65.4 lb. beams, 12 feet long. One of these beams was 
continuous and not spliced. The other two beams had been 
connected at mid-length by welding. The method of connect- 
ing the two sections of these beams was as follows: 

Specimen No. 2. This specimen consisted of two six feet 
lengths of 20” I 65.4 Ib. beams butted together at the ends and 
joined by arc welding in which metal was deposited across the 
joint on both sides of the beam. This welding metal was 
deposited across the joint over the full depth of the beam 
including the upper flange, web, and top of the lower flange. 
In addition to the deposition of metal across the joint, a 
4”"x6%4"x24" steel plate was welded to the lower flange, as a 
splice plate, this plate being attached to the bottom of the 
flange, by welding along the outside edges. 

Specimen No. 3. This specimen consisted of two six foot 
lengths of 20” I 65.4 lb. beams butted together at the ends and 
joined by depositing welding metal across the joint on one 
side of the beam and by attaching a splice plate across the 
joint on the other side. On the side joined by the deposition 
of welding metal across the joint the method was similar to 
that of beam No. 2. On the other side, the upper flange was 
again connected by the deposition of welding metal, but the web 
was connected by a %4"x17%2"x24" splice plate welded to the 
flange fillets along the top and bottom edges, and welded to 
the web at each end of the plate for a length of 5% inches at 
the center of the web (i. e., not a continuous weld along the 
edges for the full height of web). In addition to the above 


39 


distributed to steel blocks 4 inches wide 
laid across the upper flange and spaced 6 
inches apart, thus actually resulting in two 
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on 
Plan and Welded 
20 in I Beams 


Center Deflection - inches 
2 3 4 5 6 7 6 9 4o 4 82 t3 «84 «18 ~«616 ~6«1? 











Plate I—Graph of Results of Bending Tests. 


concentrations close together at mid-span. This method was 
adopted in order to insure a uniform bearing in the case of the 
welded beams which had welding metal over the joint on the 
top of the upper flange rather than apply the load directly to 
the weld. The bearing blocks thus straddled the weld. The 
continuous plain beam was tested with the same load applica- 
tion for comparison. 

Deflection of the beam was measured by means of a fine 
steel wire kept taut between points on the lower flange directly 
over the support and steel scale reading to 0.01 inch attached 
to the lower flange at mid-span. The center deflections were 
recorded at increments of 10,000 lb. applied to the beams. 

Load was continued until buckling was produced, i. e., max- 
imum load. 

Results of Tests 

The following tables give the loads and corresponding cen- 

ter deflections as recorded during these tests. Accompanying 


this report these data are shown graphically by curves on 
Plate II. 
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LOG OF TRANSVERSE BENDING TESTS ON 20-INCH | 65.4 LB. 
CARNEGIE BEAMS 


Test 


Applied Load 
Lb 


10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70 000 
80,000 


Remarks 
flange. 
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No. 43656. 


Specimen No. 1—Plain Beam, Continuous. 


Span, 


11 Feet. 


Loading, Central. 


Center 
Deflection 
Ins 
0 
0 


Beam failure. 


Applied 


Load 
Lb. 

90,000 
100,000 
110,000 
120,000 
130,000 
140,000 
146,000 
150,000 


Center Deflection 


150,900 Max. Load 
Permanent Set 


Pronounced Center Buckle in 


Loading Diagram and pecians of Welds 





Ins. 
15 

175 
.195 


99 
.24 
1.00 


top 
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Test Specimens Made to Show the Effect of Bending Loads with Splice Plates Welded to the Joint in Different 
Is Upside Down. No Plates Were Welded to the Top Flange. 
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CARNEGIE BEAMS 
Test No. 43657 


2—Weided Beam with metal deposited on 
and plate welded to bottom flange. 


Specimen No. both sides 


Span, 11 Feet. 
Loading, Central. 
Center Applied 
Applied Load Deflection Load Center Deflection 
Lb. Ins. Lb. Ins. 
10,000 01 100,000 145 
20,000 04 110,000 16 
30,000 .055 120,000 18 
40,000 .06 130,000 .20 
50,000 .08 140,000 22 
60,000 .09 150,000 .265* 
70,000 10 160,000 44 
80,000 one 165,000 .59 
90,000 a) 


169,600 Max. Load 81 
Permanent Set ‘ 


Note: *Start of slight top flange Buck‘*e. 
Remarks: Beam failure. Pronounced Center 
flange. 


No visible effects in weld. 


Buckle wn top 


LOG OF TRANSVERSE BENDING TESTS ON 20-INCH | 65.4 LB. 
CARNEGIE BEAMS 


Test No. 43658. 

Specimen No. 3—Welded Beam with metal deposited on one side 
and splice plate welded to other side and plate welded to bottom 
flange. 

Span, 11 Feet. 
Loading, Central. 
Center Applied 
Applied Load Deflection Load Center Deflection 
Lb. Ins. Lb. Ins 
10,000 01 130,000 195° 
20,000 .03 140,000 21 
30,000 .04 150,000 « .24 
40,000 .05 160,000 35 
50,000 .06 170,000 35 
60,009 .075 180,000 15 
70,000 .095 190,000 62 
80,000 11 200,009 86 
90,000 125 209,000 1.18 
100,000 14 210,000 1.19 
110,000 15 215,000 1.40 
120,000 .165 217,600 Max. Load 1.65 
Permanent Set 1.30 


Note: *Start of slight buckle in top flange on one end. 
Remarks: Web buckling on one end from center toward end 
accompanied by pronounced top flange buckle on same end in a 
direction away from the side with the splice plate. Slight buckle 
in bottom flange in opposite direction to that of top flange. No 
visible effects in weld. 

Respectfully submitted, 

Testing Laboratories, 

Per 
W. J. Krefeld, 


Engineer of Tests. 








Positions. Plate Shown at Right 








Formula for Working Fiber Stresses 


Since Stresses to Which a Structure Is Subjected in Service 
Cannot Be Definitely Fixed the Designer Has to Use Judge- 
ment in Selecting a Safety Factor—A Formula Is Offered 


By S. W. Miller? 


HE -question of what working fiber stress should be used 

in designing any structure has always been in the minds of 
engineers. Economy demands the least possible amount of 
material, while safety urges the engineer in the other direction 
—that is, to put plenty of material in so that the structure will 
surely be safe. The allowable fiber stress depends somewhat 
on the conditions under which the structure operates, but it 
seems evident that the most important thing to be considered 
is that in service the structure must not permanently distort 
under any stress that may be applied to it. There are cases in 
which a reasonable amount of temporary distortion is permis- 
sible, and other cases in which such distortion must be limited. 
For instance, a steel I-beam will stand without danger a certain 
load, but in many cases the deflection due to that load is too 
great to permit it to be used in a plastered ceiling if the plaster 
is expected not to crack, though in neither case is the metal in 
the I-beam permanently distorted. Permanent distortion can- 
not be allowed. 

Steel has the property of perfect elasticity under stress up 
to a certain point, which is called by various names, such as 
yield point, proportional limit, and elastic limit, all of which 
are very close together in amount when measured, as usual, in 
pounds per square inch, and which are really variants of what 
we call elasticity—that property of matter which causes it to 
return to its original dimensions after it has been deformed. 
Evidently, structures in service must retain their elasticity to 
be of value. To be accurate, the above can be applied only to 
material that is homogeneous. Actually, there is no such ma- 
terial, but if we had it we could rely on its elasticity being the 
same in all parts and in all pieces. Fortunately, good steel is 
sufficiently homogeneous to enable us to design and build 
structures that are perfectly safe in service. 

If we know in any particular case the exact maximum stress 
to which a structure would be subjected in service, and if we 
had homogeneous material, we could use in the design of the 
structure a stress very close to the point at which the law of 
elasticity fails. However, we cannot know the stresses to 
which a structure is subjected in service, nor do we have homo- 
geneous material. We are, therefore, forced to use in our 
design a less stress than that referred to—how much less de- 
pending purely on experience and the judgment of the de- 
signer. 

The ratio of the theoretically possible stress to the one ac- 
tually used may be called a factor of safety. Usually, how- 
ever, the factor of safety is taken as the ratio between the 
ultimate strength of the material and the actual working fiber 
stress selected. 

Let us consider the case of mild steel of an ultimate strength 
of 55,000 Ibs. per sq. in.. having a yield point of 35,000 Ibs. per 
sq. in. According to the previous argument, if the material 
were homogeneous and we were sure that no greater strength 
than 34,000 lbs. per sq. in. would ever be applied to it, we 
could safely use a design fiber stress of 34,000 lbs. As a 


*Paper read at American Welding Society meeting, Philadet- 
phia, Pa., October 8-12, 1928. 

+Research Engineer, Union Carbide & Carbon Research Lab- 
oratories, Inc., Long Island City, N. Y. 
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matter of fact, in this country, when such material is used for 
boilers, a working fiber stress of only 11,000 lbs. is permitted 
by the A. S. M. E. Boiler Code, while for the same material 
in locomotive boilers a stress of 12,200 lbs. is permitted, and 
1 England for stationary boilers 13,750 lbs. is allowed. All 


1 


i 


of these are below the yield point of the material, but even 
the highest of them is nowhere near the yield point. The high- 
est is 25 per cent greater than the lowest, and it may well be 
asked what reason is there for this 25 per cent variation. I 
am perfectly willing to admit that I do not see any, and I do 
not believe that any other conclusion can be reached than that 
we are, in this country, following a custom of many years’ 
standing without any definite knowledge on which to base 
our design. 

I do not intend in any way to condemn the use of a factor 
5 in boiler construction. My only purpose is to 
point out that our factors of safety are not based on definite 
knowledge that we rightfully should have. It is very probable 
that the factor of safety of 5 used in boiler construction is on 
the safe side. 


of safety of 


I think that it will be admitted by everyone that a certain 
amount of ductility is necessary in any structure subjected 
to unknown stresses, although we have no definite information 
as to the minimum amount needed in any particular case, ex- 
cept that we find from our experience that a certain structure, 
having a certain ductility in its material, has proven safe. In 
ordinary steel construction work (and I am not referring to 
the case of structural steel so-called), it may be said that as 
a general rule the factor of safety used in design is 5. In the 
case of structural steel in buildings, the usual factor of safety 
is about 4, and 16,000 Ibs. is the usual design fiber stress. It 
is well known that this is considered by many engineers to be 
lower than is necessary, and there is a strong movement to 
increase it to 18,000 lbs. But let us assume for the present 
purpose that the customary factors of safety referred to above 
are all right, and that whatever the reasons may be, it is not 
desirable to change them. 

In welded construction in which mild steel is used, of course 
the same problems of design are encountered as with other 
types of joints. We must assume, in discussing welded joints, 
that we are talking about properly made onés, because we 
cannot admit that we would base any design on bad material 
or construction. Assuming that proper procedure is followed 
in making, for example, a welded pressure vessel, we can have 
no doubt as to the tensile strength of the weld metal or of the 
base metal, because these can be easily determined by the 
tensile test. This has been done numberless times, and many 
results have been published. In a general way, it can be said 
that this tensile strength runs from 45,000 to 75,000 lbs. per sq. 
in., depending on the welding rod and process used, and this 
refers to welds that have not been heat treated. With ‘mild 
steel plate, then, there is evidently no difficulty in obtaining 
sufficient tensile strength in the weld to break the plate. 

It should also be understood that these figures refer to tests 
made with the reinforcement on the welds ground off. We 
are not concerned in the present discussion with what may 
be done in the way of strengthening the weld by reinforcing, 
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the strength of the weld metal. If a welded 


test piece with no reinforcement breaks outside the weld, it is 
obvious that the weld is stronger than the plate, and that so 


but only with 


far as tensile strength is concerned, we will be perfectly safe 
in using this figure for the tensile strength of the weld metal, 
so that we can safely use the breaking strength of the test 
piece (regardless of whether the rupture occurred in or out of 
the weld) for our present purpose. 

The ductility of welds also varies with the welding rod and 
the process of welding, but it would seem perfectly fair, and 
indeed almost obvious, that two welds made by different pro- 
cesses or with different rods, but which have the same tensile 
strength and ductility, should be allowed the same working 
fiber stress, for the present disregarding its amount. 

The measurement of the real ductility of weld metal is im- 
possible in an ordinary welded tensile test piece, because the 
yield point of the weld metal in mild steel, when its tensile 
strength approximates that of the plate, is always higher than 
the yield point of the plate, so that during the tensile test the 
base metal elongates and begins to neck down before the weld 
metal does. As an illustration, the yield point of the majority 
of welds is in the neighborhood of 42,000 to 45,000 Ibs. per sq. 
in., while the yield point of ordinary mild steel is about 35,000 
Ibs., and as most of the elongation in any tensile test piece 
occurs during the last few thousand pounds of the load, the 
result is a comparatively small elongation in the weld metal, 
its real ductility not being shown. For instance, certain weld 
metal has an ultimate strength of 70,000 lbs. per sq. in. 
an elongation of 25 


and 
percent in 2 inches in a standard .505-in. 
Nothing like this elongation can be obtained in an 
ordinary welded tensile test piece, as the results will show 
only about 10 per cent elongation in 2 in. over the weld, and 
much of this 10 per cent is in the bast metal. 


test piece. 


We have studied this question rather thoroughly in our 
laboratory, with the result that a properly made bend test is 
found to show much more closely the actual ductility of weld 
metal. The essential feature of the test is that there must be 
no restraint at the bend during its making, which is done by 
slightly kinking the piece at each end somewhat outside the 
weld, say an inch or so from it, and then bending it endwise 
At the first 
sign of cracking, the bending is stopped, and the distance 
between the gage marks previously laid out in the weld metal 
again measured, the elongation being measured the same as in 
th usual tensile test. 


as a column in a testing machine, vise or press.* 


This being also a test of the weld metal, 
the reinforcement should be ground off. 

There is no great difficulty in bending test pieces ™% in. 
thick in an ordinary heavy vise, but with thicker material the 
facilities usually at hand are not sufficient. In such cases, a 
piece is taken from the top of the weld or the bottom, or both, 
of suitable thickness, say 


% in., which piece is bent in the 


usual manner. 

It is quite common, although not universal, to record in a 
tensile test the per cent reduction of area, and many engineers 
believe that this is a better measure of ductility than the elon- 
gation as usually given. It is interesting to note that the 
bend test combines both the elongation and reduction of area, 
and for this reason is a better measure of the ductility, in my 
judgment, than pure elongation. After all, the elongation 
measured in 2 in. or 8 in. does not give a true idea of the 
ductility of the metal. In an 8-in. test piece, the original 
inch in which the greatest elongation takes place may have 
stretched in mild steel as much as 90 per cent, while the total 
elongation may be 30 per cent. The elongation also depends 
on the geometry of the test piece. The reduction of area, 
taking place in a short distance, is not subject to these varia- 


*Paper by A. B. Kinzsel read at the September, 1927, meeting 
of the American Society for Steel Testing in Detroit, Michigan. 

See also paper by W. B. Miller in the Journal of the Amer- 
ican Welding Society for September, 1927. 
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tions, so that any test that includes even a portion of the usual 
reduction of area, gives, to my mind, a fairer measure of the 
ductility than the result that is based on the usual elongation 
figure. I believe this to be true, not only of weld metal, but of 
all metals. 

In any case, the bend test seems to be the only method by 
which the ductility of the weld metal can be determined with 
reasonable accuracy, so that if the results of this test could 
be combined with tensile strength in some way, it would seem 
that reasonable decisions could be made as to the proper fiber 
stresses that could be allowed in welds of different kinds. 

As there seems to be no theoretical basis for a working fiber 
stress, it is necessary at present to depend on practical results 
for the development of any formula that would be used for the 
purpose. If fiber 
used successfully with welds of certain tensile strength and 
elongation as measured by the bend test, we 
formula to cover these results. 


we know that certain stresses have been 


can create a 
Of course, the more figures we 
undoubt- 
edly is true of any formula that is empirical; but an additional 
element of accuracy that it is fair to consider is the opinion 
of engineers based on their experience as to allowable fiber 
stresses for different kinds of welds. The tensile strength and 
elongation of such welds can be determined, and the formula 
checked against them. 

It would also seem fair that the formula should take account 
of ductility in such a way that a lower working fiber stress 
would be allowed where the material has low ductility, and 
that the working fiber stress should depend directly on the 
tensile strength. 


have the more accurate will be the formula, which 


. - . ‘. 
Such a formula has been devised by Mr. A. B. Kinzel, and 


is as follows: 





y ,! E 
Ss= — 
7.15 10 


the ulti 
mate tensile strength, and E the percentage of elongation as 
determined by the bend test before referred to. 

Using different values for T and E, Table 1* has been pre 
pared. 


in which S is the allowable working fiber stress, T 


The factor of safety in the last column is the same 
for any given percentage of elongation. The ultimate strength 
that of the weld metal if the weld breaks 
the test, or of the base metal if the fracture occurs in it, and 


is either during 


far 
strength is concerned, except on the strength of the weakest 
part. 


obviously a structure cannot be designed, as as_ tensile 
It is easily worked out that a factor of safety of 5 is 
reached at an enlongation of somewhat over 29 per cent. 

Any change in the constant, 7.15, would change the fiber 
stress in direct proportion. instance, if 7 taken 
instead of 7.15 the difference would be only 2 per cent, which 
is evidently of practically no effect. 


For were 


The only reason why 
7.15 was used is because it fits more closely the results of the 
tests on which the formula is based. 

The part of the formula covering the factor of elongation 
decreases the allowable working fiber stress more rapidly than 
the elongation increases 


and on the other hand, 


the fiber stress more slowly than the elongation. 


decreases, 
This seems 
quite logical, because there must be a point beyond which an 
increase in elongation increases the value of the metal but 
slightly, and because as the brittleness increases, the metal 
becomes less reliable in service. 

It may be asked why some other root than the cube root 
was not used in the preparation of the table. It is becaus« 
the cube root seemed to fit the facts better than did any other. 
Table III compares the results by using the square root, and 
the fourth root with the results of Table I. It will be noticed 
that while there is not so much difference in the central part 


*The figures in this table are determined by the slide rule, and 
are taken to the closest one hundred pounds. 
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of the table, yet at the extremes, both of tensile strength and 
elongation, there is a large difference. The figures for the 
square root formula are about 12 per cent less for 45,000 Ibs. 
and 5 per cent elongation, and for the same basis about 6 per 
cent greater for the fourth root. At the other end of the 
table, for 75,000 Ibs. and 25 per cent elongation, the square 
root gives an increase of about 17 cent and the fourth 
root a decrease of about 7 In this connection the 
factors of safety given in the last column are of interest. Of 


per 
per cent. 


course, the factor of safety is the same for any one horizontal 
line. These factors of safety become 5 at 20 per cent elon- 
gation for the square root formula, at about 29 per cent for 
the cube root formula, and at about 42 per cent for the fourth 
root formula. 

With our rather conservative ideas as to the use of factors 
of safety, it looks as if the fourth root formula gave too low 
a factor of safety, and that if a weld were produced with 29 
per cent elongation and 75,000 lbs. ultimate strength, the factor 
of safety of 5 would not be unsafe, so that the cube root seems 
to be reasonable and to conform to general engineering: ideas. 

The allowable working pressure in the Power Boiler Code 
is based on the minimum ultimate strength of the plate of 
55,000 Ibs. per sq. in.; the efficiency of the joint, and a factor 
of safety of 5, so that 11,000 lbs. is the allowable working fiber 
stress. 

In the Vessel Code, while the allowable fiber 
stresses are really based on a factor of safety of about 5 for 
riveted construction, a definite fiber stress of 10,000 lbs. is 
permitted for plates less than 55,000 lbs. ultimate strength, and 
11,000 Ibs. for plates of 55,000 lbs. or greater ultimate strength. 
So it might be feasible to simplify the table by adopting some 
plan similar to that in the Pressure Vessel Code, and Table II 
is submitted as showing what might be done in this direction. 


Pressure 


Also, it may be unnecessary to make such small steps as 
Table I shows when the factors of safety are as large as they 
are, and when the tanks are tested to three times the working 
pressure. It is also true, with welding as it is with riveting, 
that no two joints are exactly the same, and that allowable 
commercial differences in welding rods will have some bearing 
on the physical properties of the weld metal. Therefore, some 
such form as Table II may be allowable. 

In practice, proper procedure requires that the welders be 
tested. If the manufacturer had on file certified records of the 
welders, the inspector could check these records with the tanks 
that are being built, and by the use of the table could decide 
on the maximum allowable working pressure. 

Table I gives higher values for welds than have ever before 
been presented for consideration, but no higher than have 
actually been used in practice with safe results ‘in the cases 
on which the table is based. It is not believed that they can 
be used without proper procedure control, but it is felt that 
they are perfectly safe when such procedure control is fol- 
lowed in the construction of the tank. 

It is rather interesting that it so happens that the allowable 
fiber stress at 50,000 lbs. and 5 per cent elongation is 5,600, the 
same as is 


Codes. 


At the values of tensile strength and elongation of cast iron, 


used in the Pressure Vessel and Heating Boiler 


say 20,000 lbs. and 0.2 per cent, the formula gives a fiber 
sttess of 750 lbs. 
under shock is 20, the formula does not seem to be unreason- 
able at this extreme. 


As a common factor of safety for cast iron 


take nickel steel that has been 
It has a tensile strength of 70,000 lbs. and an 
elongation of 23 per cent (obtained by the tensile test and not 
by the bend test). The formula rating for this material is 
12,900 Ibs., and with a factor of safety of 5 it would be allowed 
14,000 Ibs. working that the 
formula is within reason and does not violate good practice, 
even at the extremes. 


At the other end, we 
used for boilers. 


may 


stress. Therefore, it seems 
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TABLE I 


Proposed Maximum Allowable Working Fiber Stresses in 
Lbs. Per Sq. In. of Plate Section for Welded 
Steel Pressure Vessels. 





% Elon- Factor 
gation by Ultimate Strength in Thousands of 
Bend Test of Lbs. Per Sq. In. Safety 

45 50 55 60 65 70 75 
5 5000 5600 6100 6700 7206 7800 8300 9. 
TY 5800 6400 7000 7700 8300 8900 9600 7.8 
10 6300 7000 7700 8400 $100 9800 10500 7.15 
12% 6800 7600 8300 9000 9800 10500 11300 6.65 
15 7200 8000 8800 9600 10400 11100 12000 6.25 
17% 7600 8400 9300 10100 11000 11700 12700 5.9 

20 8000 8800 9700 10600 11400 12300 13200 5.7 

22% 8300 9200 10100 11000 11800 12800 13700 5.5 

25 8600 9500 10500 11400 12400 13200 14200 5.3 

TABLE II 
Per Cent Elongation Ultimate Strength in Thousands 
by Bend Test of Lbs. Per Sq. In. 
Over Over Over Over Over Over Over 
45 50 55 60 65 70 75 
upto upto upto upto upto upto 
50 55 60 65 70 75 
5 to 7%%....5400 6000 6500 7200 7700 8300 8900 
Over 7% to 10 ....6000 6700 7300 8000 8700 9300 10000 
Over 10 to 12%%....6500 7300 8000 8700 9400 10100 10900 
Over 12% to 15. ....7000 7800 8500 9300 10100 10800 11600 
Over 15 to 17%....7400 8200 9000 9800 16700 11400 12300 
Over 17% to 20 ....7800 8600 9500 10300 11200 12000 12900 
Over 20 to 22%4_..8200 9100 9900 §=10800 611600 12500 13400 
Over 22% to 25 8500 9400 10300 11200 12100 13000 23900 
TABLE III 

Per Cent Factor 

Elongation Ultimate Strength in Thousands __ of 
by Bend Test of Lbs. Per Sq. In. Safety 

45 50 55 60 65 7 75 
5 4450 4970 5500 5950 6450 6950 7500 10 
5000 5600 6100 6700 7200 7800 8300 9 
5300 5950 6500 7100 7600 8250 8850 8.5 
7% 5500 6100 6700 7300 7900 8500 9150 8.2 
5800 6400 7000 7700 8300 8900 9600 7.8 
5900 6550 7200 7850 8500 9150 9900 7.6 
10 6300 7000 7700 8400 9100 $800 10500 7.15 
6300 7000 7700 8400 9100 9800 10500 7.15 
6300 7000 7700 8400 9100 9800 10500 7.16 
12% 7100 7800 8600 9400 10200 11000 11800 6.35 
6800 7600 8300 9000 9800 10500 11300 6.65 
6700 7400 $150 8900 9650 10400 11200 6.7 
15 7900 8800 9700 10600 11500 12300 13200 5.7 
7200 8000 8800 9600 10400 11100 12000 6.25 
7100 7800 8600 9400 10200 11000 11800 6.35 
17% 8300 9250 10200 11200 12000 12900 13800 5.35 
7600 8400 9300 10100 11000 11700 12700 5.§ 
7250 8050 8850 9600 10400 11300 12100 6.2 
20 8950 9950 10900 11900 12900 13900 14900 5.05 
8000 8800 9700 10600 11400 12300 13200 5.7 
7500 8300 9150 9950 10800 11600 12500 6.0 
22% $250 10500 11500 12600 13600 14700 15800 4.75 
8300 9200 10100 11000 11800 12800 13700 5.5 
7700 8600 9400 10600 11200 12000 12900 5.8 
25 10000 11100 12200 13600 14300 15500 16600 4.5 
8600 9500 10500 11400 12400 13200 14200 5.3 
7950 8800 $700 10600 11500 12300 13200 5.7 





G-E ADVERTISEMENT PROPHESIES SILENT 
ERECTION OF STEEL STRUCTURES 


The General Electric Company has been publishing in na- 
tional magazines a series of advertisements for the purpose of 
promoting a wider use of electricity. These are appearing in 
a number of well known periodicals with large circulations, 
and thus are reaching a great majority of the American public. 
Among this series is one devoted to a prophecy of the silent 
erection of steel buildings by means of the electric arc. It 
puts before millions of people the idea that such construction 
can be carried on without noise, swiftly, easily, and at consid- 
erable savings in cost; and that electric welding performed by 
experts knits metal together with joints as strong as the metal 
itself. 














$25.00 REPAIR SAVES HUNDREDS 

Some time ago a Western foundry had occasion to pur- 
chase a large air compressor from an Eastern firm. When 
the compressor was set up in the plant it was found that it had 
been damaged so badly in transit that when put in operation 
the cylinder wall leaked, and instead of pumping air it pumped 
water. 

Inspection of the damaged compressor by the plant man- 
ager showed that the water was coming from a crack in the 
cooling water jacket with which air compressor cylinders of 
this type are usually cast. 

Here was a job for the plant welder. He immediately dis- 
mantled the compressor, and after first veeing the crack in the 
cylinder wall, which extended between the two intake air 
ports, he slung the casting on an overhead trolley and ran 








Several Weeks’ Time and Hundreds of Dollars Saved in a Few Hours 
by Welding. 
it out into the yard. Next a small brick preheating furnace 
was built under the suspended piece. A charcoal fire was lit 
and the preheating flames confined to the damaged portion 
only. After sufficient heating of the cast iron piece, welding 
was begun. A good quality of cast iron rod and flux were 
used. The job was completed in a few hours without difficulty. 
Estimates of the amount of time and money saved in this 
repair job were very gratifying. The plant suffered only a 
few hours shut down and the total repair cost was but a 
trifle over twenty-five dollars. Under the old method of scrap- 
ping and replacing with new parts, a delay of several weeks 
would have been entailed and an expenditure of several hun 
dred dollars for a new part. 


ICE MACHINE DESIGN MARKS TREND TO- 
WARD STEEL CONSTRUCTION 


A radical departure from the traditional design of small 
capacity ice machines is shown in new ammonia refrigerating 
equipment recently put on the market by the Mansfield Ice 
Machine Company, Mansfield, Ohio. This new ice machine 
ably demonstrates what can be accomplished with steel in 
standard shapes and at a cost considerably below the cost of 
cast iron construction. 

In designing this machine the engineer disregarded all 
precedent and starting with a clean slate, has produced a 
machine which is thoroughly modern in every respect. Before 
a single part was even drawn up, the function of that part 
was thoroughly analyzed, then the part was designed in the 
simplest possible manner to meet the necessary requirements. 

It is natural that the resulting design should differ in ap- 
pearance from corresponding parts in machines of older de- 
sign. Each part, however, serves its function as well or bet- 
ter than parts designed to be manufactured in the conventional 
manner. 

Methods of manufacture are factors that are equally im- 
portant as the material used in making the improved design 
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practical. By use of the electric arc welding process standard 
stock shapes of steel are made into machine parts that are 
lighter yet stronger and more serviceable than cast steel or 
iron. Economically, welded steel construction has a marked 
advantage over castings as it involves little overhead ex 
pense compared to that of maintaining a foundry, foundry 
equipment and patterns, and pattern storage. 

The advanced design of the Workrite ice machine was made 
possible only through the use of arc welded steel construction 
The mechanical advantages resulting from the new design 
and construction are a reduction in size and weight, and higher 
compressor efficiency. The weight of the new machine is 
reported to be less than half of the weight of the best de- 
signed cast iron machine. 


With the exception of the compressor pistons and the fly 














All Former Ideas of Design Were Discarded and the Principle of Redesign 
Was Applied in the Construction of This Ice Machine. 

wheel the entire machine is made of steel. The connecting 

rods and crank shaft of the ammonia compressor are of course 

steel forgings, the balance of the parts being made from stock 

steel shapes such as round bars, plate, pipe, drawn seamless 

tubing and structural shapes. 

By welding steel plates in the ends and the inside of a 
piece of 10 inch steel pipe 56 inches long the compressor hous- 
ing and ammonia receiver for a refrigerating unit of 1,100 lbs. 
ice melting capacity is formed as shown in one of the accom- 
panying photographs. Sections of drawn seamless tubing ar 
arc welded together to form the removable cylinders of the 
compressor. The cylinder head is composed of two pieces 
of steel plate arc welded together. The removable head is 
held down by bolts screwed into threaded sections of round 
bar stock welded to the top of the crankcase. These arc 
welded items can be noted in the view of a partially com- 
pleted machine. All the permanent pipe connections are also 
welded. The machine base and brackets and the motor base 
are built from standard structural shapes assembled by weld- 
ing and attached to the shell by the same process. 

The bearing ends of the compressor crankshaft are welded 
to the forging. Even the wrist pin connection end of the 
piston rods are sections of steel tubing welded to the forged 
rod. Another part which is built up by welding various pieces 
of steel together is the water tight housing of the condenser 
coils mounted on the top of the machine as shown in the view 
of the complete unit. All of the welding in the manufacture 
and assembly of the ice machine was done with “Stable-Arc’’ 
welders manufactured by The Lincoln Electric Company, 
Cleveland, Ohio. Credit for the ingenious design and con- 
struction of the new type automatic ice machine should be 
given to M. H. Ackerman, president of the Mansfield Ice 
Machine Company. 


















Merchandising a 


Sending of Letters Regarding Specific Uses of Welding to Care- 
fully Selected Lists Brings Better Results Than General Letter 


Welding Service 


By Willis Parker 


HAT a 

readily as a more tangible product such as furniture, radios, 
automobiles or groceries is the experience of the Smith Weld- 
ing and Engineering company of Denver, Colo., according to 
Luke E. Smith, president of the firm, and his associates, H. B. 
Klodt, who is vice-president, and Victor H. Pardee, secretary 
and shop manager. 


welding service may be merchandised just as 


The firm was only a year old at the time their merchandis- 
ing methods were discussed, but the business was of such 
volume that the boys were busy all of the time and the con- 
dition of the treasury was indicative of the excellence of their 
advertising and selling program. 

To go back a bit into history is necessary to better show 
why the firm came into existence and to uncover their vision 
of the future of the organization. 

Luke E. Smith is, primarily, a road contractor. He has steam 
shovels, motor trucks, plows, graders and other heavy equip- 
ment subject to breakage at critical moments and at points 
far from welding shops and difficult to transport from the 
He ex- 
perienced difficulty in obtaining the kind of welding service 
he desired. 


point of operation to the source of welding service. 


Other road builders were having the same dif- 
ficulties, so he determined to organize a welding company 
that could and would give road builders the best of service— 
this for his own accommodation as well as for the accommo- 
dation of other contractors in the region. His associates, 
Messrs. Klodt and Pardee, were expert welders; a company 
was formed, equipment purchased and a definite program of 
business building undertaken. 

One of the first moves was to standardize the service and 
the processes, then give the service a brand name, which is 
“LESCO”. The name is formed, like other trade 
names, from the initials of Mr. Smith and the addition of the 
abbreviation for company—L. E. 


many 


Then 
a trade mark incorporating, this name and the services the 


Smith and Company. 


company gave and for which the brand name stood for, was 
constructed. The trade mark is circular with the name Lesco 
lettered in the area of a smaller circle in the center and the 
words “Welding,” “Contracting” lettered 


around the outside and confined between the circumferences 


and “Engineering” 


of the concentric circles. 

Next was the adoption of a business slogan—“The Weld That 
Held.” Thus “LESCO” stands for “The Weld That Held.” 

The advantages of this arrangement is that the service is 
distinct and individual though the welding operations may be 
exactly like that of any other welder. The customer remem- 
bers the trade name—‘‘Lesco’—when all else is forgotten. In 
discussing the weld with acquaintances he refers to it as a 
“Lesco” weld—not merely a “weld.”” He may have forgotten 
the firm name, but by consulting a business directory or the 
classified columns of the telephone directory he easily picks 
out the ad bearing that trade mark and ascertains the firm 
name, location and telephone number. 

Almost coincident with the establishment of the shop, the 
firm sent out letters to all of the road builders in the region 
to announce the new organization and the facilities for taking 
care of their troubles. The response was gratifying. 

And it is in the direct by mail advertising campaign, or 
methods, that the greatest sales effort is placed. Welding 
service may be applied to the rehabilitation and the salvaging 
of so many different products that it is difficult for the aver- 


age person to recognize when he might save money by having 
an article welded and when he would be better off by buying 
new equipment. Generally speaking the public considers 
welding as a process confined entirely to the repair of automo- 
biles and heavy machinery. A _ general letter on welding 
sent to all classes of people would not get the results that the 
welder would naturally expect ‘because it would not bring 
to each recipient's mind the possibility of salvaging some cer- 
tain article in his business. 


For this reason, the letters sent out by the Smith company 











Always Ready For a Long Distance or Rush Call. 


There is no wasted effort. A letter sent out to 
mining companies deals solely with the firm’s ability to weld 
mining machinery and equipment; one sent out to factories 
deals only with factory machinery; one sent to road builders 
deals with road building equipment; one to general contractors 
deals with the types of machinery they use in the construc- 
tion of buildings. 


are specific. 


To illustrate we will consider a letter sent out to apartment 
house owners who usually are always interested in savings 
which may be made in connection with the heating plants in 
their buildings. This letter, which was sent out October 3— 
just at the time of year when landlords should be inspecting 
the heating plants and getting them ready for winter—dove 
directly into the subject with the opening paragraph, which 
read :— 

“On the account of the large amount of business which you 
handle, we know that yoéu also have a large amount of repair 
work to be done on your steam heating and hot water plants. 
We realize that when one of these plants goes out of com- 
mission it means a lot to the owner to have repairs made in 
the shortest possible time. We are in a position to give you 
the quickest possible service.” 

The remainder of the letter deals with the practicability of 
repairing plants in place with electric arc or acetylene welding. 
Needless to say the letter should appeal in case the landlord 
is faced with the problem of replacing broken plumbing fittings. 

However, it is quite possible that Mr. Landlord has nothing 
of this sort to be welded. There may be something else, and, 
a reference to the printed listing down the 
left margin of the letterhead may remind him of it. This 
listing serves the dual purpose of merely listing the various 
kinds of work done and of enabling the firm to take one 


in case there is, 
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specific item in the letter for an exposition of the practicability 
of welding that item and then mention other services without 
having to include this mention in the body of the letter. The 
thought is:— 

“We are experts in welding THIS ITEM, but we also han- 
dle these other lines.” 


The telephone directory advertisement has been the source 
of much business where customers did not know of any certain 
welder, and consulted the directory to select, by chance, one 
to accomplish a repair job. Most of them admitted that they 
looked over the list_and selected the firm whose ad appeared 
to be the most businesslike. The Smith company ad was 
the only one bearing a brand name for the service. 

Like many other welding concerns, this one maintains. a 
portable outfit and responds to out of town calls as well as 
city calls. The truck has on it a 200 ampere, gasoline driven 
electric generator and tanks for acetylene gas. It is out prac- 
tically all of the time and has been as far as two hundred 
miles from the shop. 


WELDED CAISSON RINGS USED IN THE 
CONSTRUCTION OF CHICAGO’S 
MERCHANDISE MART 
The building of the Merchandise Mart, which when com- 
pleted will be the largest building in the world, involves the 
excavation of 472 caissons down to hardpan. To reach that 
surface they had to dig down to about 70 feet below city 
datum. These caissons are circular in form and range from 





Left—Old Style Rings of Strap Steel. Right—New Rings of Channel 
Iron With Flanges Welded On. 


five feet to about ten feet in diameter. The lagging in the 
caissons is held in place by two kinds of steel rings which 
are made up in half circles and then bolted together to form 
the complete circle. The old type commonly used were made 
up of two heavy pieces of strap steel, four inches wide and 
a half inch thick, and of a proper length to be about eight 
inches longer than one-half the desired circumference. This 
strap was rolled to form a half circle and then about four 
inches of each end was bent in toward the center. Holes 
having been punched in these ends, the two semicircles were 
bolted together to form the complete ring. 

The new type of caisson rings are assembled on the same 
principle, but are fabricated by arc welding and then tested 
for strength by hammering. They are made up of channel 
iron rolled to form a half circle with the flanges in. As may 
be seen in the above photographs the small pieces of steel 
plate punched for bolt holes are welded to each end of a bent 
channel iron. Then when two of these are placed with ends 
together they form the full circle, and serve their purpose of 
holding the lagging behind them against the sides of the 
caisson. 

Joseph T. Ryerson & Son, Inc., is supplying the rings 
ready to install, and at the present date have delivered about 
208 tons of them. Mr. Griffith, the well known engineer and 
contractor, who is putting through this job says that the 
advantages of these new rings lie in the fact that they are 
much lighter and thus easier to handle, and that because of 
the channel and welded construction they stay in shape despite 
the rough usage to which they are put. 
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CHICAGO SECTION DISCUSSES STEEL 
WELDING 


The monthly meeting of the Chicago Section of the American 
Welding Society was held on Friday, November 2. The meeting 
began promptly at 7:30 with several reels of motion pictures 
showing how the raw rubber is obtained from the Goodyear 
plantations down in Sumatra. Following these pictures a very 
interesting technical talk on “Oxy-Acetylene Welding of Steel” 
was presented to us by Mr. L. M. Rasmussen of the Oxweld 
Acetylene Company. The talk covered the field of oxy-acetylene 
welding of steel in a very complete manner and much emphasis 
was placed on the importance of knowing the physical properties 
of the steel welded. Other factors stressed were the importance 
of the design of the weld, procedure control, and having capable 
workmen on the job. The talk included within it a thorough 
discussion of the testing of welds, and some of the latest de 
velopments in that field were explained along with a formula 
for computing the allowable working stresses for welds. Mr. 
Rasmussen concluded by saying that on the whole competent 
workmen well supervised will give good welds. 

Following the talk there was quite a bit of discussion and 
Mr. Ernest Lunn of the Pullman Co. told of some of the de 
velopments along this same line which had been brought up at 
the national convention at Philadelphia. There was then some 
discussion of a more general nature which concluded the meeting 





PLUMLEY LEAVES G. P. A. 


Mr. Stuart Plumley who has been Secretary of the Gas 
Products Association since January, 1927, has resigned this 
position to accept a new position in the organization of the 
Smith Welding Equipment Corporation, Minneapolis, effective 
November first. Mr. Plumley has been many years of active 
service iu the gas welding industry, having started in 1909 
with the Linde Air Products Company at Buffalo, New York. 
He continued in the service of that company and later the 
Oxweld Acetylene Company until 1914, when he became 
identified with the Superior Oxygen Company at Pittsburgh. 
Two years later he joined the organization of the Davis- 
Bournonville Company and was associated with that company 
up to the time of its purchase by the Air Reduction Sales 
Company, and was in charge of apparatus for the later com- 
pany in Chicago until 1923, when he was appointed editor of 
the Acetylene Journal, at the same time taking over the 
secretaryship of the American Welding Society, Chicago sec- 
tion. In January, 1927, he resigned his position with the 
Acetylene Journal and was made secretary of the Gas Products 
Association, which position he has held until the recent change. 
Mr. Plumley’s friends in the Gas Products Association, to- 
gether with the directors of the Chicago section of the 
American Welding Society, tendered him a fareweil lunch- 
eon at the Palmer House, Chicago, on October 23rd. This 
time he was presented with a generous gift in behalf of the 
American Welding Society, as a reminder of his long 
period of faithful service as secretary. 





TALKS TO CHICAGO STEAMFITTERS 


Mr. J. I. Banash, consulting engineer for the International 
Acetylene Association, talked to the Master Steamfitters of 
the Chicago district at a luncheon held at the Bismarck 
Hotel, Wednesday, October 17th. The subject was “Indus- 
trial Pipe Welding from the Point of View of Its Econo- 
mies and Probable Future Developments.” This talk was well 
received and it is said that Mr. Banash may have an oppor- 
tunity to present a paper on this subject at the next annual 
meeting of the National Association. 

















Arc Welding in Ship Construction 


A Brief Record of the Progress Which Has Been Made With Weld- 
ing for Construction and Repair in British Shipbuilding Circles 


By E. D. Lacy* 


LTHOUGH electric arc welding is in a very different po- 


sition from what it was a few years ago, progress is not so 
speedy as the exponents and advocates of this process would 
wish it; the reasons for its relatively slow progress in ship 
construction can be accounted for by the following— 

(1) The conservatism of shipbuilders and constructors: 
ever since ships have been built of steel, ship constructors 
have got used to its present design, i. e., 

(2) The lack of skilled welders. 

(3) The opposition of the trade unions. 

During the war and since, the conservative prejudice of 
shipbuilders has been gradually breaking down and most naval 
architects now realize that welding can play a large part in 
the construction of at least small vessels. 


a riveted ship. 


More skilled welders are now coming forward than hitherto, 
and generally speaking, it has been found that a skilled work- 
man, particularly a boilermaker or a blacksmith, who has 
necessarily obtained some knowledge of other welding proc- 
esses should become an efficient arc welder in six weeks’ time. 
Welders are being trained as rapidly as possible in all parts 
of the world, that is to say, as rapidly as the supply of good 
teachers will permit, but given an intelligent man and a good 
tuition, a year or two’s practice at the work should convert 
pupil into teacher. 

When welding was first introduced in England, much oppo- 
sition was felt from the trade unions, who laid down all sorts 
of difficult rules and regulations which considerably handi- 
capped this new industry at its birth. However, at the present 
time, trade unions are becoming more sympathetic towards 
welding. No doubt, in a few years, they will realize that, 
given their wholesale sympathy, welding will make for a 
greater general prosperity and they need have no fears of any 
wholesale reduction in employment in the ship-yards or else- 
where. 

Materials are now being made which enable any class of 
alloy, both ferrous and non-ferrous to be satisfactorily welded 
and new developments are being made every day by such 
firms as Alloy Welding Processes, Ltd. In spite of the above 
mentioned disadvantages, progress if slow, is gradually being 
made, and as an industry, electric arc welding is still in its 
infancy. 

Shipbuilders and ship-repairers are now beginning to real- 
ize that much time can be saved by welding in place of 
riveting, in fact, ship construction and repairs can now be 
carried out with greatest speed and efficiency by this means. 

There is, undoubtedly, great scope in shipbuilding for the 
utilization of welding which has _ been suitable for 
the building of smaller vessels and can now be extended 


found 


to vessels of larger size, as experience is gained, and as the 
processes are perfected. 

Not only for structural purposes, but for the building of 
boiler and deck and below deck machinery can this process 
be used, and it has now been proved beyond doubt that a 
welded joint is very much stronger than a riveted one. 

It should be riveted joints 
altogether, and by welding you would have a homogeneous 
whole; the ideal ship would be built in one piece, welding 
having joined all parts into one. 

In actual experience, it is hard to show 


possible to do away with 


achievements 


*Alloy Welding Processes, Ltd., London 
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obtained by the use of are welding in shipbuilding, because 
no testing machine could reproduce complete stresses endured 
by a ship in service. 

The first all welded ship to be built in the country was a 
barge constructed at Richborough and welded by Royal En- 
This barge was designed for cross channel service, 
and owing to having carried all kinds of war materials, suf- 
fered from very hard usage. The barge was 126 ft. long, 
16 ft. 4 in. in breadth, and 7 ft. 6 in. in depth. 

Up till 1924 she was in the service of the Port of Queen- 
borough Development Co. Ltd., whose engineer, Mr. J. W. 
Bruce stated after his examination, “This barge has been thor- 
oughly tested by me recently, and I find all strake welded laps 
and joints, frames, web frames, beams and half beams, and 
all welded parts in excellent condition. This barge, with 
others of the A.c. type has been subjected to very rough treat- 
ment and heavy war service during the busy war period at 
Richborough. She consequently shows definite signs of same, 
but nevertheless remains in excellent condition and quite tight 
when loaded. Up to the present it has not been necessary to 
have any work whatever done to the hull or deck. The vessel 


gineers. 


is in good seaworthy condition and I consider her much 
stronger then riveted barges.” 

The next all welded vessel to be built was the motor ship 
“Fullagar” whose dimensions were:—Length 150 ft., breadth 
23 ft. 9 in, depth 15 ft. 6 in. It is interesting to record that 
this ship was built to the classification of Lloyds Register, and 
may be said to have arisen out of a series of experiments on 
welding, carried out by Lioyds Register of Shipping. The 
vessel was built by Messrs. Cammell Laird & Co. Ltd. Birk- 
enhead. 

Quoting from a paper read by Mr. A. T. Wall before the 
British Institution for Mechanical Engineers in 1922, “This 
ship has been commissioned for about 18 months, the welding 
employed for her construction has been proved highly satis- 
factory. She has carried several cargoes of steel plating and 
similar material, and has encountered heavy seas without 
showing signs of failure of any welded joints.” 

“At one time, in a collision, she received an indentation in 
her side without starting any welding. Lloyds Register of 
Shipping recently examined this ship and reported that there 
were no signs of weakness, even at the break at the Port of 
deck, which easily happens to riveted vessels of this class.” 

Since the war, several all welded ships have been designed, 
one by Sir J. W. Isherwood who designed a modified longti- 
tudinal frame ship, the modifications consisting of the use 
of arc welding for the making of practically all joints, the 
design being in accordance with Lloyds Register of Shipping 
Rules for Electric Welded vessels. The design was such that 
no overhead welding was required for strength members; by 
using wide plating, large portions of the frame could he welded 
to plates in the shop. 

This Isherwood design which was prepared with the co- 
operation of Sir W. S. Abell, Chief Surveyor of Lloyds Reg- 
ister of Shipping is such that any ordinary shipyard could 
readily have handled. 

Another design was by Major James Caldwell, now chair- 
man of Alloy Welding Processes Ltd., who prepared a de- 
sign for an all electric welded barge, using a conventional 
transverse frame ship design with certain modifications and 
details in the construction. This design was based on the 
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experience gained from the building at Richborough of the 
cross channel barge described above. 

Major Caldwell stated that the principles governing the 
substitution of arc welding for riveting in the construction 
of a ship were as follows— 

(1) Obtaining equivalent strength. 

(2) Minimum of overhead welding. 

(3) Ease of repair. 

In his “Notes on Welding Systems,” Major Caldwell gives 
some interesting details regarding the comparative cost of 
Electric Welded and riveted barges. “In the labour, 245 
man-hours were saved in the construction of the welded barge, 


more than 1,000 Ibs. of metal was saved by the substitution 
of welding for riveting, even greater economy will result when 
the design is modified to suit Electric Welded ship construc- 
tion. The total cost of welding was £301 comprising elec- 
trodes of £178, electric current £61 and labour £62. The 
cost of assembling similar barges built in the same yard by 
the ordinary method of construction, including riveting 
caulking, and drilling, was £389, 8. 0. whilst in another yard 
where ten barges were built, the average cost was £453, 8. 0.” 

In a report from one of the Admiralty Dockyards where 
the electric welding process has been extensively employed, 
it was claimed that electric welding, if applied instead of 
riveting, would reduce the cost of labour on the ship by 75 
per cent. 

Welding has now been used for some years for ship repair 
and its use for this purpose is becoming commoner day by day, 
in fact, it is very rare that any metal part cannot be repaired 
so that it is in as good a condition as it was before the 
breakage occurred. In many cases the part which was orig- 
inally on the weak side can be reinforced during the welding 
operation. Installation of Electric Arc Welding Plants and 
Equipment are now found in all shipyards and Admiralty 
Dockyards; regarding the latter, it is interesting to note that a 
plant has been supplied for the new floating dock destined for 
Singapore. The complete equipment was supplied by Alloy 
Welding Processes, Ltd., London. 

The machine in question consisted of a central motor driv- 
ing two “A.W.P.” Generators of their now well-known self- 
stabilizing, drooping characteristic type. The motor and gen- 
erator together with all necessary control gear were mounted 
on a substantial bedplate having small wheels, and the whole 
forms a self-contained portable unit that can be readily moved 
from one position to another on the floating dock. The ma- 
chines have had to comply with the special Admiralty rating, 
and we learn that they passed their tests satisfactorily. 

The advantages of electric arc welding in ship construction 
are now so great that it should be possible in the not too dis- 
tant future to construct not only all-welded tramp steamers 
and cargo ships of considerable tonnage, but great liners and 
even warships. 


PROPOSED REVISION OF ALUMINUM 
WELDING ROD SPECIFICATIONS 


The Technical Committee on Metals of the Federal Specifi- 
cations Board has recommended a revision of U. S. government 
Specification for Rods, Welding, Non-Ferrous, for gas Welding, 
F. S. B. Specification No. 269. 

It is proposed to change the chemical requirements of Alumi- 
num Alloy, Type E, under Detail Requirements, Section IV, 
Page 2 of the specification to read as follows: 

Aluminum Alloy 
Type E. 


minimum 


- 


Aluminum. .............. 92.5 per cent 
Se a ee siptiisiaedl 4.5-6.0 per cent 
CES ES Se eae maximum 1.0 per cent 





nae cntccinabidl maximum 0.6 per cent 
EN SY eee maximum U.2 per cent 
Manganese  ...... pedtiaiaed maximum 0.2 per cent 
NI Fe sincinteeph atesorincntntinteiiin maximum trace 
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The present chemical composition of Aluminum Alloy reads 


as follows: 


Aluminum Alloy 


Type E. 
Alesis. 30.3.1..34 91.0 —93.0 Per Cent 
Ee aaa a ee EMRE cee 7.0 — 90 Per Cent 
oS ie tanh iii eo Lecbetel ls of Rae we Maximum— 1.5 Per Cent 
Cie Gee oi Maximum— 1.0 Per Cent 


The Federal Specifications Board will be glad to receive any 
comments or suggestions as to changes which may be thought 
to be desirable in the specification. 

Such comments or criticisms will have to be received by the 
board not later than December 15, 1928, and should be addressed 
to Federal Specifications Board, Washington, D. C. 


CENTRAL WELDING SHOP 
AN ASSET TO ANY PLANT 


Today, modern plants have come to rely upon the oxy-acetylene 
process in a measure undreamed of a few years ago. Uses of 
welding can readily be classified under two headings, that of 
manufacture, and that of maintenance and repair. Whether a 


plant is concerned with producing a product where metal plays 
an important part, or whether it finds use for the oxy-acetylene 
process merely as a means of maintenance and repair, most pro- 
gressive factory managers are agreed that the oxy-acetylene 
welding process will save them money or will increase their 
production. 

The average new user of welding, or sometimes even the 
experienced user of an oxy-acetylene outfit is not familiar enough 
with the potentialities of the oxy-acetylene process to realize 
fully all the uses to which it can be put. A sheet metal working 
company might purchase oxwelding equipment to weld a particular 
lot of tanks and fail to realize, when a punch frame cracks under 
overload, that they have already on hand a means of speedy and 
economical repair. Again, a manufacturing plant might buy an 
outfit solely for repair work, never realizing that their welders 
could take an important place in direct production by oxwelding 
some part of their metal product. Or, a company might use its 
outfits for both repair and production work without knowing 
that they could also be used to install a shop or yard pipe line, 
or to cut up scrap. 

Conditions of this sort are not conducive to true economy 
because all available resources are not being utilized. But on 
the other hand, it probably would not pay to employ a man 
solely to look for places to use the cutting and welding blowpipes 
The best procedure is to let new applications come to light 
naturally. 

This is often done quite readily by establishing a central 
welding department. It is not necessary that all oxy-acetylene 
operations be carried on in a special building, but rather that they 
be organized and assigned a definite headquarters ir, a certain 
shop. If the machine shop wants a foot treadle repaired let them 
have a place to take it. Or, if the men tearing down old equip- 
ment want some steel work cut away, let them have a definite 
place where they can locate a “cutter,” with the necessary equip- 
ment. 

A true central welding shop accomplishes several things: 
Operators know where to find apparatus; shop foremen know 
where to go to have cutting and welding jobs done; it is 
possible to have a welding foreman of more than ordinary 
ability; and executives have a means of keeping track of 
welding costs. 

When one considers the number and diversity of jobs which 
can be done by such a department it can readily be appreciated 
that the shop need never be without work of some kind. If 
there are no production jobs the operators can always reduce 
the plant’s scrap pile either by reclaiming material or by cut- 
ting up worthless junk to handling size. Thus managed, a 
central welding shop will prove a real boon to any plant. It 
can be a self-contained organization, always busy and always as- 
sisting in cutting down operating expenses. 








eet 










November, 1928 


UNUSUAL PIPE WELDING IN NAVAL 
CONSTRUCTION 


By F. G. Crisp* 


The accompanying photographs show some unusual and in- 
teresting piping assemblies made by welding. This piping 
forms a part of the fuel oil filling and suction piping system 
of the Nevada, which is now being modernized at the Norfolk 
Navy Yard. The use of many small tanks for oil involves a 
very complicated piping system involving many sections of 
pipe and branches to the various tanks, manifolds and valves. 
Prior to the use of welding all flanges were rolled and branches 
fitted by means of cast tees, elbows and other fittings. What 
saving in weight and cost is affected by the construction now 
used can be judged by the number of fittings which would be 
required in the case of the sections shown in the photographs. 
Not only is the use of heavy and expensive cast steel fittings 
eliminated, but no machine shop work is required and the cost 
of making up joints, which may stay tight, is entirely elim- 
inated. The final cost of fabricating these sections is approx- 
imately one-half that of work done in accordance with previous 
method of fittings, etc., the work of installation aboard ship is 











Figures 1 to 4 Show Various Assemblies Made Up Entirely ed 
Figure 5 Shows the Type of Welded Joint Used on the Battleship “Nevada.” 


reduced materially, the weight is reduced by about 25 per cent, 
and the systems are tight so far as any welded part is con- 
cerned. In case of damage to piping after installation, replace- 
ment is affected by cutting out the damaged section and 
welding in a new section. 


A brief description is given in regard to the processes of 
making these branch connections should these processes not be 
familiar to any one interested. The location of branch is 
marked on the main pipe and a hole is cut in this loaction 
slightly smaller than the diameter of the branch. The metal 
of the pipe around the edge of this opening is heated by means 
of torch and flanged up. It is then ground reasonably smooth 
and beveled for welding. The branch pipe is similarly pre- 
pared for welding and is then tack-welded in place and then 
welded permanently. Electric welding is used almost exclu- 
sively. 

Fuel oil piping systems constructed in accordance with the 
foregoing have been installed in several ships and have given 
perfectly satisfactory service. Figures 1 to 4 show the assem- 
bly before and after welding. 


Complete success has been obtained by the use of a welded 
corrugated expansion joint in fuel oil systems. The joint is 
shown in Figure 5. It is made up of sections of bellows 
assembled by welding together the halves which are formed 
under dies. The bellows are then assembled by welding, one 
to three sections being used as designed to care for the expan- 


*Shop Superintendent, Norfolk Navy Yard. 
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sion. The pipe ends are then welded and flanges fitted by 
welding. These expansion joints are tested by subjecting them 
to an internal hydraulic pressure of 100 pounds and while 
under this pressure alternately extending and compressing 
34 of an inch 100 times. This type of expansion joint has been 
used extensively in fuel oil systems and has never been known 
to fail in service. It can be made absolutely tight. 

Figure 5 shows also a type of bulkhead fitting made up 
by welding, which consists of a section of piping with mild 
steel flanges cut by means of an acetylene torch from scrap 
plate. The final cost of this fitting is about one-half that of a 
cast steel fitting of the same size and weighs less due to the 
lesser weight of the pipe section. 

The welding of pipe and the manufacture of all-welded pipe 
fittings has been the practice at the Norfolk Navy Yard for 
many years and such pipe and fittings were used in the yard 
systems several years in advance of their use being permitted 
in ship installations by the navy department. There are in- 
stalled in the Norfolk yard approximately ten miles of piping 
of all sizes and pressure up to 100 pounds, assembled in this 
manner, which has given entirely satisfactory service. 

Strength welding is particularly well adapted to piping be- 





Welding. 


cause the strength of the weld can be tested under actual 
working conditions prior to installation and because of the 
great decrease of cost both for original installation and upkeep. 





P. SAMUEL RIGNEY 

It is with great sorrow that we record the death of P. 
Samuel Rigney, senior vice-president of the Compressed Gas 
Manufacturers’ Association. His sudden death was due to a 
stroke during the evening of October 23, 1928. At the time 
of his death Mr. Rigney was secretary of the Roessler & 
Hasslacher Chemical Co. Born in Orange County, New York, 
December 23, 1872; married Elizabeth V. Schaad, November 
26, 1902; educated at district school, village high school; 
studied law, Newburg, N. Y. Mr. Rigney entered the chem- 
ical industry May 1, 1918, and progressed rapidly. His sterling 
character and business ability were recognized by all who 
had the privilege of knowing him. He was secretary and 
director of the Niagara Electro Chemical Co., Inc,; assistant 
treasurer and director, Niacot Chemical Corporation; secre- 
tary, Roessler & Hasslacher Platinum Works, Inc.; senior 
vice-president and member of the executive board, Compressed 
Gas Manufacturers’ Association, Inc.; vice-president and gov- 
ernor, Synthetic Organic Chemical Manufacturers’ Associa- 
tion of the United States; treasurer and director, Chlorine 
Institute, Inc.; staff of 203rd Regiment, New York Volunteer 
Infantry, Spanish-American War; Past Adjutant General, 
United Spanish War Veterans. Clubs: Orange County So- 
ciety, Siwanoy Country Club, and Chemists’ Club. 











WELDED METAL RAILROAD TIES USED ON 
SWITCHES 


Another stimulus to the consideration, by railroads, of the 


substitution of metal for wooden railroad ties is expected as 
metal ties to switches 
Delaware & Hudson Railroad. This 
the rearrangement of the 
spur which connects its main freight line with the General 
plant at 


a result of the application of welded 
the 


recently 


and cross-overs by 


company has completed 


Electric Schenectady, and all the old wooden ties 
were replaced by the metal variety. 

The William 
Dalton of the General Electric Company, early in 1927, 
Mr. Dalton that 


lesigned automatic welding machinery 


feasibility of metal ties was suggested by 
and 
announced at time that his company had 
which could produce 
that of the 


Railroad pioneered in 


ties at a lower overall cost than wooden 


The 
new field by installing machinery at its Colonie, N. Y., shops 


metal 


type. Delaware & Hudson the 
for welding metal ties, and by installing a section of track in 
that 


fabricated from worn rails. 


its freight yards at point utilizing welded metal ties 


Until recently, however, such ties had been used on straight 
The 
at Schenectady 


track only. installation at the General Electric plant 
track which are 
monly used in railroad service, with the exception of track 
the which 


now in 


includes all types of com- 


involving signaling function on developmental 
Not only were the switches and 
cross-overs metal but the 
themselves were mounted on extra long metal ties. By a 


switch 


work is progress. 


mounted on ties, switch stands 


simple arrangement the base on which a stand is 
fastened is welded to the ties resulting in a firmly fastened 
stand, but allowing its easy removal for replacement or re- 
pair if necessary. 

For this special construction, scrap rails, cut to the proper 
the 
hand and installed under the track. 


man in charge of the installation claimed that not only was 


and there welded by 


The railroad crew fore- 


lengths, were delivered on spot 


the work simplified with the metal tie, but that he could do 
a much better job with more permanent, beneficial results. 
A particularly advantageous consideration, it was found, 
developed in connection with the installation of the cross- 
overs. Where one track left another at a switch, metal ties 
of greater length were used, a single tie being common to 
both sets of track for quite a distance from the switch. It 
is believed by Delaware & Hudson experts that this affords 
saving over the cost covering a similar 
The 


common to both sets of track in such applications lies in the 


quite an important 


practice using wooden ties. value of using single ties 


stabilizing effect at a point subjected to particularly heavy 
stresses, thus tending to provide a firm, strong switch with 
no tendency to weave or tilt out of position. 

The Delaware & Hudson’s 
Colonie, N. Y., is built 


machine designed and built by the General Electric Company. 


metal tie fabricating shop at 


around an automatic are welding 


Its present output is about 20,000 ties per year which is 
entirely covered by requisitions from the various operating 
divisions. Metal ties are now considered standard by the 
Delaware & Hudson Railroad for everything except signal 


track. 


PURDUE WELDING CONFERENCE NEXT 

MONTH 
University announces its Confer- 
De- 
cember 12, 13, 14, 1928, under the direction of the Engineer- 


Purdue Fourth Annual 


ence on Welding to be held at Lafayette, Indiana, on 
ing Extension Department, and the Department of Practical 
Mechanics, with the School of Chemical Engineering and the 
Manufacturers of Welding 


This educational conference will be devoted to the applica- 


Equipment, cooperating. 


tions of electric, oxy-acetylene and thermit welding to manu- 


facturing and repair operations. 
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Conferences held during the past three years have attracted 
a large number of plant officials, foremen, and others inter- 
ested in welding operations, from the industries of Indiana 
and neighboring states. 

Provisions will be made for exhibits and demonstrations. 

Programs will be ready for distribution about December 
Ist and may be obtained by addressing The Engineering Ex- 
tension Department, Purdue University, Lafayette, Indiana. 


NEW WELDING ROD DEVELOPED TO IN- 
CREASE SPEED OF WELDING 
Announcement comes from the Research 
The Lincoln Electric Company, Cleveland, Ohio, of the per 


Laboratories of 


fection of their most recent development, a welding electrode 
which will be known as “Fleet-Weld.” As a result of 
experimentation and research a 


much 


new welding rod has been 


perfected which is said to produce a dense weld of greater 
ductility at greatly increased welding speeds. It 
found 


has been 


conducted that in general, the 
speed of welding has been doubled or trebled by 


new 


from recently tests, 
use of the 
rod. 

The wide use of high speed electrodes has been retarded 


in the past due to the porosity obtained when the higher cur 














Comparison of Welds Produced by Various Electrodes, Including the 
“Fleet-Weld.” 


rents 
the 
processes of its 


Ln the 


necessary for fast welding are used. It is claimed that 


newly developed rod because of the highly specialized 


has this difficulty 


illustration, 


manufacture 
photographic 


overcome 
Figue 1, a 
parison is made of the porosity of beads laid down with the 


graphic com 
common type of wire and with the new electrode. 

\n incidental advantage which the new electrode offers, is 
the smooth finish of its bead. This in part is caused by the 
higher speed of travel allowed by the new electrode and also 
The 
ference in appearance of the bead of ordinary wire used at 
higher currents and of the new electrode on a butt joint of 
The 


oxidation. 


is in part inherent in the composition of the rod. dif- 


42-inch plate may be judged by Figure 2. light area 
around the the extent of Che 
bubbles of metal on the plates were caused by the spatter 
of molten Che 


absence of a crater in the new electrode bead is indication of 


beads indicates 


metal when the ordinary wire was used. 


a molten state. 

Greater ductility of the bead as well as deeper penetration 
are two of the requisites of better welding which are claimed 
for the newly developed high speed wire. Proof of the depth 
of penetration when the new welding rod is used is evidenced 
in the photograph of a section through a welded joint, Fig 
ure 3. 


its smooth flow when in 


The electrode itself is an extruded wire that permits high 
speed welding without loss of denseness and ductility to the 
weld metal. While “Fleet-Weld” electrode has so far been 
a laboratory product, it is expected to be commercially manu 
factured and placed on the market in the near future. 
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PLANT FOR SMALL VOLUME CHROMIUM 
PLATING 

The Chromium Engineering Corporation with offices at 246 
Fifth Ave., New York City, have recently added a new division 
to their business. Previously this corporation only handled 
the supervision and installation of Chromium Plating Plants 
for manufacturers and job shops. Now they will also main- 
tain and operate a large plant of their own for the convenience 
of the manufacturers who have Chromium Plating work, but 
not in sufficient quantity to warrant operating their own plat- 
ing plant. 


ACME GAS PLANTS ADDED TO AIRCO CHAIN 

The Acme Oxy-Acetylene Company has consolidated with the 
Air Reduction Company, thereby making the Air Reduction 
Company the largest producers of Oxygen, Acetylene, Hydrogen 
and rare gases in the Chicago district, with two Oxygen and 
two Acetylene plants, all of which will be continued and enlarged 
as demand requires. 

E, D. Findlay, President of the Acme Oxy-Acetylene Company, 
is being retained by the Air Reduction Company in an advisory 
capacity; and the entire staff of officers and employees will 
continue with the Air Reduction Company. 


TWO BOOKLETS ON SILVER SOLDER 
It has long been known that silver in combination with 
certain other metals produces a comparatively easy flowing 
solder which has superior strength and resistance to vibration 
in shock. The firm of Handy & Harman, New York City, 
has in fact been supplying silver solder to a few industries 
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\ Couple of Pages from Handy and Harman’s “Handy Book of Silver 
Solder.” 


for half a century. However, it has not always been appre- 
ciated that the characteristics of silver solder were adaptable 
to almost every kind of metal manufacture. 

In recent years progressive manufacturers have been less 
content to use old methods and have established research 
laboratories to devise new, better and more efficient ways of 
producing their goods. In these laboratories men of science 
have quickly found the natural advantages of such metal 
combinations as silver solder. With the first signs of grow- 
ing interest Handy & Harman started a thorough study of 
all known compositions, at the same time developing new 
ones and making tests under all kinds of conditions. 

The research work which extended over a number of years 
resulted in adopting twelve standard compositions of silver 
solder which vary in melting points and other characteristics 
so that among the twelve there are one or two which will 
meet any of the usual conditions. 

A brief review of this research is presented in a booklet 
called “The Handy Book of Silver Solder,’ which is being 
offered by the above firm. In it the standard solders are 
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described and separately in a bulletin the best methods of 
using silver solder are described. The instruction bulletin 
is very complete in detail and has some valuable illustrations, 
as well as working information for the men who use the 
solder. : 





NEW ELECTRODE HOLDER ANNOUNCED 

The Fusion Welding Corporation of Chicago recently issued 
an illustrated leaflet describing their new Model A Electrode 
Holder. One of the principal advantages claimed for this new 
product is that the act of inserting the electrode scrapes off all 
dirt and insulating substances, insuring perfect contact and 
thus preventing overheating. Other advantages claimed for it 
are that it is simple in construction with no springs or thumb 
screws; that it is made of a special copper alloy which resists 
arcing; that it is light weight, properly balanced, and easy to 
hold; and that the electrode is held firmly in any position. 


MUELLER BRASS DEVELOPS BEARING 
METAL 

A pamphlet being sent out by the Mueller Brass Co. of Port 
Huron, Michigan, tells of the development of an alloy which 
they call Mueller “600” Bearing Metal. It is claimed that this 
is a true forgeable bearing alloy that can be used where cast 
phosphor bronze, cast gun metal, or cast nickle bronze are now 
being used for bearing purposes or for strength. 





DUALARC COMBINATION MOTOR AND EN- 
GINE DRIVE ADAPTED FOR RAILROAD 
WORK. 

The welding car illustrated was described in the October 
issue, including mention of the turn table, operation of which 
is clearly shown in the photograph. It can be quickly jacked 
up and the car removed from the track in any direction with 

a minimum of delay. 





The welder is the combination gas and electric drive 














Dualare Generator Mounted as Self-Propelling Unit for Railway Work, 
with Portable Turntable. 


Dualare generator. The manufacturers state that this welder 
maintains the same welding characteristics whether operated as 
an engine-driven set, in which the speed holds constant, or as 
a motor-driven set, in which the speed varies with variations 
in the load. 


NEW ARC WELDING MACHINE 

One of the interesting features of the General Electric 
Company exhibit at the Philadelphia Exposition was the 
demonstration of the Bowlus welding machine equipped with 
General Electric automatic arc welding head. This machine 
was developed with the plan in mind of combining a number 
of standard units into a machine that would be applicable to 
a wide range of welding operations. A number of years of 









































experience in the development of automatic arc welding appli- 
cations has culminated in this machine, which has independ- 
ent rotary and transfers movements. The live spindle is driven 
by an independent motor arranged with dynamic brake, con- 
trolled by the standard electric automatic arc control panel. 
\ special patented registering and limit switch device stops the 
machine at the end of one revolution or any desired cycle, 
while the operator can busy himself with other operations. 
In many cases one operator handles two machines. The quick 
acting toggle-operated tail stock, moveable on splash-proof 
ways, is adjustable for any length up to 60 inches between 
centers. The welding head spare is mounted on a motor 
driven gear box with 2 ranges of traverse speed with precision 
adjustment by field rheostat control and dynamic braking 
control in conjunction likewise with the General Electric 
control panel. Either one or both movements can be used 
together or separately at the will of the operator. 

In one application of this machine 3 and in another 4 
welding heads are mounted for 3 or 4 welds concurrently on 
the same piece of work. In another three welding heads are 
used to weld four forgings to a tube in which six welds are 
applied to each piece in two operations. For such operations 
as building up armature shafts, or building a shoulder on 

















Bowlus Are Welding Machine. 


any cylindrical piece, both the rotary and traverse movement 
would be used, and the patented one revolution stop would 
be left out of operation. The automatic register and limit 
switch in one case stops the machine at the end of ane 
revolution and in the other when the weld is carried only 
through an angle of about 120°. In case the machine is desired 
adapted to lay a weld on a straight line or a long and approxi- 
mately straight contour a fixture can be mounted on the bed 
casting for clamping the work, the gear box and tail stock can 
be left off and a solid substantial machine is available on short 
notice for a variety of operations. 

Particular pains have been taken to protect machined sur- 
faces from splash and undue wear. There are available 
several combinations of sizes and adaptations of this general 
type as illustrated. The machine is made by C. A. Bowlus, 
808 Bates Street, Birmingham, Michigan. 


CHASE BRASS TO BUILD CLEVELAND MILL 

The Chase Brass and Copper Company of Waterbury, Conn. 
has selected Cleveland for its midwest location, in which to 
build a new brass and copper plant. The announcement was 
made October 25th by the Industrial Development Committee 
of the Cleveland Chamber of Commerce, of which Mr. Ran- 
dolph Eide is chairman. 

The Chase Brass and Copper Company is one of the largest 
brass and copper companies in the world. It is the manufac- 
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turer of the well known Alpha Brass pipe as well as sheet, 
rod, wire, tubing and other brass and copper products. 

Officials of the company have spent much time in Cleveland 
in the last few weeks, working with the Industrial Develop- 
ment Committee in finding land suitable for the new brass 
and copper mill. 


SHAWINIGAN CHEMICALS ADDING TO 
PLANT AND EQUIPMENT 


An extensive program of expansion has been undertaken by 
Shawinigan Chemicals, Ltd., at Shawinigan Falls, P. Q. This 
includes the erection of a rotary lime-burning plant, consisting 
of two rotary lime-kilns, equipped with pulverized coal-burning 
equipment, waste heat boilers, etc. The total expenditures in 
this connection will total about $300,000. 

New equipment, costing approximately about $150,000, is to 
be installed at the quarry of this company, at Bedford, P. Q., 
including new crusher, screens, elevators, etc., so that 1,000 
tons of crushed limestone will be available for the kilns at 
Shawinigan. 


PERFECT WELDS BY THE MILLION 


One of the most interesting examples of uniform large 
scale welding operations which has been published in recent 
months is being featured by the Federal Machine & Welder 
Company of Warren, Ohio, who perfected equipment for 
welding automobile bumpers by the projection process. The 
accompanying sketch indicates the shape of the pieces welded 
and the position of the projection. Quite an _ interesting 
welding problem is presented here because it is a case of 
welding quarter-inch .40 carbon steel to ¥; inch .18 carbon 
steel. Two four and even six projections can be welded in 
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Projection Welding %-inch .40 Carbon Steel to ,-inch .18 Carbon Steel. 





one operation. There are twelve welds on each bumper. 
Only a short time ago it would have been declared impossible 
to make a satisfactory weld between the low carbon steel 
gusset plate to the carbon steel bumper members. In désign- 
ing a machine for this work it was necessary to arrive at 
exactly the proper pressure along with the necessary heat to 
overcome fluidity, pressing the fluid metal out of the weld 
by an increased high pressure being applied to the movable 
gib head. How successfully the machine has been designed 
to overcome all the difficulties incident to a welding operation 
of this type may be judged from the fact that a million 
bumpers were produced without showing any defects. In 
other words it is a record of about 12,000,000 uniformly 
satisfactory welds. 





VICTOR ANNOUNCES NEW HARD FACING 
METALS 


The Victor Oxy-Acetylene Equipment Company of San 
Francisco, California, advises that an arrangement has been 
perfected with the General Alloys Company of San Francisco, 
California, to market nationally the latest development of 
abrasion resistant metal “Cristite”. “Cristite’ is a result of 
over three years of experimentation and laboratory and field 
test of the General Alloys Company. By a new patented proc- 
ess, permitting the alloying of metals never before combined, 
a new metal has been compounded, free of cobalt, which is said 
to be of maximum hardness, cohesiveness, toughness and at- 
trition resisting. “Cristite” is produced in several series, the 
most prominent ones being No. 1, No. 2 and No. 3. “Cristite” 
Series No. 1 shows an average scleroscope hardness of 92.8 
in casting and 101.17 after application. 

“Cristite’” and “Dymon-x,” a new diamond substitute, will 
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be introduced and marketed nationally. Literature is now 
available and should prove of great interest to the oil industry, 
railroads, aeroplane manufacturers and all other industries re- 
quiring hard surfacing materials to resist attrition. ‘“Dymon-x” 
is particularly interesting, because it not only meets the specific 
requirements of a diamond substitute, but can be applied with 
the oxy-acetylene torch. 





MILBURN COMPANY ANNOUNCES NEW 

CARBIDE LIGHT 
The Alexander Milburn Company 
of Baltimore announces a new kind 
of carbide light which will especially 
operate with either lump carbide or 
carbic cakes. This addition to the 
Milburn line is to provide a light or 





welding ' generator, with extra gas 
storage space and which does not 
restrict the user to any particular 
kind of carbide. 





The center of the carbide container 
is a cylinder which holds the carbic 
cakes and which is equipped with 
the proper facilities for taking care 
of the sludge. The outside of this 
container is filled with conical 
pockets for the reception of ordinary 
car bide. 

In designing the new lights, the 
same features which characterize the 
standard Milburn Lights have been 
retained, such as the fact that the 
Milburn Light cannot be _ over- 
charged; it can be recharged without 
changing the water; has the auto- 
matic burner cleaner which cleans 





the burner while the light is burning; has low operating cost 
(only 3%c per hour for 8,000 candlepower, using ordinary 
carbide). 

This dual fuel principle is incorporated in single lights of 
8,000 and 12,000 candlepower and in the duplex light of 16,000 
candlepower. This same principle will be incorporated in lights 
of other capacities on order. 


News of the Welding Trade 


The Chicago office of the Gibb Welding Machines Company, 
Bay City, Michigan, has recently moved from 35 E. Wacker 
Drive to new and larger quarters at 180 N. Michigan Avenue. 
Mr. C. O. Watson is in charge as District Manager. 

In the November issue of Class and Industrial Marketing is 
an interesting article by Mr. T. C. Fetherston of the Linde Air 
Products Company describing how that company makes use of 
the service argument in an elaborate advertising campaign in 
industrial magazines. 


The welding department of the Opportunity School of Den- 
ver, Colorado, which is under the direction of Mr. A. G. Odell, 
was featured prominently in a long and profusely illustrated 
story regarding the Opportunity School, which was printed in 
a recent issue of the Rocky Mountain News. 

The Portland Oxygen and Hydrogen Company, Portland, 
Oregon, purchased the assets and property of the Portland 
Welders’ Supply Company, effective November Ist, 1928. 
Both companies have been controlled by the same stockholders 
and management since their organization. The welding supply 
business will be carried on as heretofore at 113 N. Third 
Street, Portland. As a result of the consolidation the oxygen 
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company is now in @ position to supply everything for gas and 
electric welding and cutting. 


An explanation of the theory and technique in cutting cast 
iron was the subject of the regular monthly meeting of the 
Victorian Institute of Welding Engineers held at Melbourne, 
Australia, September 19th. 


Mr. S. W. Perry of Monmouth, Illinois, who formerly repre- 
sented the DeVilbiss Company of Toledo, has joined the sales 
organization of The Alexander Milburn Company of Baltimore 
to especially travel the Middle Western territory. Mr. Perry 
has long been identified with the Paint Spray, Automotive, 
Welding and Cutting, Portable Light and Engineering Equip- 
ment fields. 

Fred Ward & Sons, 170-174 First Street, San Francisco, 
California, have placed in stock a complete assortment of 
Seaco oxy-acetylene and arc welding rods, according to an- 
nouncement received from Stulz-Sickles Company, Newark, 
N. J., and can make immediate deliveries from warehouse stock 
in San Francisco. 

The office of the Stoody Company, Whittier, California, is 
making preparations to move into a new wing of their office 
building, which is now rapidly nearing completion. On account 
of increase in the force additional office facilities are required 
for the sales force, purchasing department and the general 
superintendent's office. 


Mr. W. W. Roach, formerly associated with the American 
Brass Company as manager of the Sales Promotion Depart- 
ment in Buffalo, New York branch, has recently joined the 
home office of the Mueller Brass Company, Port Huron, 
Michigan, as assistant sales manager of the Mill Products 
Division. Mr. Roach has had many years’ experience in the 
plumbing, building and architectural fields and has been with 
the American Brass Company for ten years. Previous to that 
he was associated with Dodge Brothers in the Manufacturing 
Departments. 


On October 15th the Bettendorf Oxygen-Hydrogen Com- 
pany, Bettendorf, lowa, merged with the Air Reduction Sales 
Company of New York. Mr. A. J. Russell, manager of the 
Bettendorf Company, continues in charge of the Bettendorf 
plant. 


The Chicago Steel and Wire Company has just opened a 
new branch office in Philadelphia at 1528 Vine Street. This 
office will be in charge of Mr. J. P. Morrissey and will carry a 
complete stock of Weldite welding rods and a representative 
assortment of Fuzon arc welders, as well as a suitable stock 
ot welding supplies. ‘ 


A new Prest-O-Lite gas plant located at 3155—27th Ave. N.., 
3irmingham, Ala., commenced operations October 16, 1928. 
This plant will supply the local demand for dissolved acetylene 
used in oxy-acetylene welding and cutting. With this addition, 
the Prest-O-Lite chain now numbers 34 acetylene producing 
plants situated in industrial centers throughout the country. 
Mr. A. J. Topham is plant superintendent, and Mr. G. A. 
Andrews, whose headquarters are at the same plant, is district 
superintendent. 


The Portland Welders’ Supply Company has recently been 
appointed exclusive distributors for the Chicago Steel & Wire 
Company for the State of Oregon, for both welding rods and 
arc welding equipment. A complete stock of welding rods 
will be carried and arc welding machines will be on display. 























54 THE WELDING ENGINEER 


Announcement has been received that the Fourth Mid- 
Western Engineering and Power Exposition will be held at the 
Coliseum, Chicago, February 12th to 16th, 1929. Power Week 
in Chicago is an outstanding event for industrial managers 
of the district and it is of interest to the welding industry 
not only on account of the exhibits of welding equipment 
and processes but also because of the growing number of 
exhibits of equipment assembled by one or more of the weld- 
ing processes. 

A new Prest-O-Lite gas plant, located at 3155 27th Ave- 
N. Birmingham, Ala., October 
This plant will supply the local demand for dis- 


nue, commenced operations 
16, 1928. 
solved acetylene used in oxy-acetylene welding and cutting. 
With Prest-O-Lite chain 
acetylene plants situated in 

Mr. A. J. Topham is plant super- 
Andrews, whose headquarters are 


now numbers 34 


industrial 


this addition, the 
producing centers 
thorughout the country. 

intendent and Mr. G. A. 
at the same plant, is district superintendent. 


Mr. John Lucas of the Western Welding and Machinery 
Company, was a visitor in Chicago, October 23rd. Mr. Lucas 
has been in Europe since the first of May and was on his 
way back to Los Angeles. He has visited the principal coun- 
tries in Europe and made a close study of welding develop- 
ments. 

Mr. S. W. Perry of Monmouth, Illinois, who formerly 
represented the DeVilbiss Company of Toledo, has joined 
the sales organization of The Alexander Milburn Company 
of Baltimore to travel the Middle Western territory. Mr. 
Perry has long been identified with the Paint Spray, Auto- 
motive, Welding and Cutting, Portable Light and Engineer- 
ing Equipment fields. 


At its recent annual meeting the American Society of 
Safety Engineers elected Mr. J. I. Banash, Chicago, Chairman 
for the ensuing year. Mr. Banash is consulting engineer for 
the International Acetylene Association and has been promi- 
nent in activities of this association for a number of years. 
He has also been active in safety work for a long time. 


At a recent meeting of the Board of Directors of the Ameri- 
can Welding Society, Chicago section, Mr. M. S. Hendricks, 
managing editor of the Acetylene Journal, was elected Secre- 
the section. Mr. Stuart Plumley, who has 

of the Chicago section for several years, has been 


tary of been 
Secretary 
obliged to resign this position on account of the fact that 
he is leaving Chicago to accept a new position with the Smith 
Welding Equipment Corporation in Minneapolis, Minnesota. 


Mr. H. W. McClintock, formerly associated with Pitts- 
burgh Testing Laboratories, Pittsburgh, and with Colby, Chris- 
Schofield, Philadelphia, has assumed position. with 
Gulick, New York City, as 
change of cylinder testing bureau. Mr. Gulick, it is learned, 
intends to supply the industry with a cylinder testing service. 
Mr. McClintock, possessing years of practical cylinder testing 
manufacturers, is ideally 


tie and 


Charles L. chief inspector in 


experience with leading cylinder 
equipped for this work. 


A new acetylene plant at East Avenue and Short Street, 
South Charleston, W. Va., bringing the total number of 
Prest-O-Lite plants throughout the country up to 35, started 
producing on October 29th. Dissolved acetylene for welding 
and cutting will be supplied to local industry from this point. 
Mr. J. J. Robinson is in charge of the plant and Mr. S. P. 
Murphy, Cincinnati, is district 


whose headquarters are at 


superintendent. 
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At the meeting of the American Institute of Steel Con- 
struction which will be held at Biloxi, Mississippi, Novem- 
ber 13th to 17th, Mr. J. R. Dawson, Union Carbide and 
Carbon Research Laboratories, Inc., will read a paper on the 
use of the oxy-acetylene flame for cutting structural steel. 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCU.- 
LATION, ETC., REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912, 


Of THE WELDING ENGINEER, published monthly at 
Illinois, for October 1st, 1928. 
State of Illinois, County of Cook, ss. 

Before me, a notary public in and for the state and county 
aforesaid, personally appeared H. S. Card, who, having been duly 
sworn according to law, deposes and says that he is the business 
manager of THE WELDING ENGINEER and that the following is, 
to the best of his knowledge and belief, a true statement of the 
ownership, management, (and if a daily paper, the circulation), et« 
of the aforesaid publication for the date shown in the above captior 
required by the Act of August 24, 1912, embodied in section 411 
Postal Laws and Regulations, printed on the reverse of this forn 
to-wit: 

1. That the names and addresses of the publisher, 
aging editor, and busineSs managers are: 

Publisher—G. H. Mackenzie, Chicago, Illinois. 

Editor—H. S. Card, Chicago, Illinois. 

Managing Editor—H. S. Card, Chicago, Illinois. 

Business Manager—H. 8S. Card, Chicago, Illinois. 

2. That the owner is: (If owned by a corporation, its name and 
address must be stated and also immediately thereunder the names 
and addresses of stockholders owning or holding one per cent or 
more of total amount of stock. If not owned by a corporation, the 
names and addresses of the individual owners must be given. If 
owned by a firm, company, or other unincorporated concern, its 
name and address, as well as those of each individual member, 
must be given.) 

The Welding Engineer Publishing Co., 608 S. Dearborn, Chicago 
Ill. G. H. Mackenzie, 7115 Luella Avenue, Chicago, Illinois. 

3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount of 
bonds, mortgages, or other securities are: (If there are none, so 
state.) None. 

4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only 
the list of stockholders and security holders as they appear upon 
the books of the company but also, in cases where the stockholder 
or security holder appears upon the books of the company as trus- 
tee or in any other fiduciary relation, the name of the person o1 
corporation for whom such trustee is acting, is given; also that 
the said two paragraphs contain statements embracing affiant’s 
full knowledge and belief as to the circumstances and conditions 
under which stockholders and security holders who do not appear 
upon the books of the company as trustees, hold stock and securi- 
ties in a capacity other than that of a bona fide owner: and this 
affiant has no reason to believe that any other person, association 
or corporation has any interest direct or indirect in the said stock, 
bonds, or other securities than as so stated by him. 

5. That the average number of copies of each issue of this 
publication sold or distributed, through the mails or otherwise, to 
paid subscribers during the six months preceding the date shown 


Chicago, 


editor, man- 





——s is. (This information is required from daily publications 
only.) 
H. S. CARD, 
Business Manager 
Sworn to and subscribed before me this 28th day of Septem- 
ber, 1928 j 
(Seal) William Derzbach 


(My commission expires April 7th, 1929.) 


Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads-—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 








Alternarc Welder Sale—Delivery at once. 
220 to 440 volts, 60 cycles, minimum 40 amps., maximum 400 
Also 45-90 Two machines 200-220 
cycles, minimum 30 amps., maximum, 300 amps. 
that it will pay you. Rent, terms, or cash. 
phone Pavlik Bros., 554 Railway Ave., 
worth, III. 


Three machines, 


amps. amps. volts, 60 


Priced SO 
Write, wire or 
280, 


one Kenil 
Ph I 





For Sale—Alternarc welding and cutting machine. Address 
sox 164, care of The Welding Engineer. 





For Sale—16 H. P. 2 
mounted on steel base and suitable for belting to welder or 
other machine. Price, $150. Goodman 
Co., 126 Green St., Newark, N. J. 


cylinder Reliable gasoline engine, 


Electric Machinery 
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The legs of this tank were attached 
quickly and at a nominal cost by 
means of Tobin Bronze Welding. 


There is a suitable Anaconda 
Filler Rod for every welding pur- 
pose. The principal Anaconda 
Welding Rods, with their melt- 
ing points, are listed below. 


for oxy-acetylene welding 


Tobin Bronze , 1625°F 
Manganese Bronze. . 1598°F 
Brazing Metal 1634°F 
Deoxidized Copper . 1981°F 
Electrolytic Copper . 1981°F 
A. B. Naval . 1625°F 
Everdur 1866°F 
Ambrac 2102°F 
for arc welding 
Phosphor Bronze 1922°F 
Everdur : 1866°F 
Ambrac ; 2102°F 
Deoxidized Copper . 1981°F 
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: TOBIN BRONZE’ 


makes possible an 
otherwise impracti- 
cable welding job 


Welding legs to this tank by the use of 
steel rods presented a difficult problem 
as the intense heat required would have 
opened the arc-welded seams. 


a A aa Miah oi 


Tobin Bronze welding by the oxy-acety- 
lene process offered no such problem. 
The weld was quickly made without dam- 
age to the tank because Tobin Bronze 
flows freely at 1650°F. and consequently 
does not require extensive preheating. 
Considerable time can be saved by using 
Tobin Bronze as welds can be made with 
this material in one-half to one-third the 
time required with iron or steel rods. 


An Exclusive Anaconda Product 


Tobin Bronze is an exclusive product of 
The American Brass Company. It is the 
most satisfactory material for general oxy- 
acetylene welding of cast-iron because of 
its low melting point, high tensile strength, 
ductility and uniform composition. Tobin 
Bronze rods are stocked by distributors 
of welding equipment and supplies every- 
where. Look for the name “Tobin Bronze” 
stamped in every rod. 





* Trade-Mark Reg. U. S. Pat. Off. 


THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canadian Mill: ANACONDA AMERICAN BRASS LIMITED 


New Toronto, Ontario 


ANACONDA: 


WELDING RODS 


ANACONDA 
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Welding Wire 
GAS AND ELECTRIC 





COP DRED ASOT a8 Oe te ee seas aie tes 


ours is a one-profit wire sold direct to user from our own mills 
exclusively devoted to making of welding wire from raw material 
to finished product—hence our extremely low prices for wire that is 
definitely superior. Adopted exclusively by many large users. 


A grade for each type of work—+send for samples. Standard Steel & Wire Co., Greensburg, Pa. (Mills at Bolivar, Pa.) 


Prices on request. 








REBUILT WELDERS 


We Buy, Sell, Exchange and Rent 
ARC WELDERS 


SPOT WELDERS 


We are also Factory Representatives for New Machines 


GOODMAN ELECTRIC MACHINERY CO. 
126 Green St., Newark, N. J. 





Annual Clearance Sale 
(Ending December, 1928) 


OXY-ACETYLENE EQUIPMENT 


Demonstration and Exhibition Samples 


Milburn Welding and Cut- 
ting Outfits 


Milburn Welding and Cut- 
ting Torches 

Milburn Welding and Cut- 
ting Regulators. 

Milburn Welding Genera- 
tors. 

Also Paint Spray Equip- 
ment. 


At low prices for quick clearance—subject 
to prior sale. All apparatus guaranteed. 
Advise what you are interested in. 


THE ALEXANDER MILBURN CO. 


1416-1428 W. Baltimore St. 
BALTIMORE, MD. 





One Dollar will increase your earning power by bringing 
you any one of the following GUARANTEED FLUX FOR- 
MULAS—Cast Iron—Brazing—Copper—Nickel—High Speed 
Steel—Aluminum (sheet and cast). With instructions you 
can make up your own fluxes fresh. R. N. Robbins, 38 Winans 
Street , East Orange, N. J. 


Lewis Seam-Welding He 


PATENTS PENDING -- 


Fits Any Spot-Welder 
Proven by 3 Yrs. Use 


Will weld side seams or 
bottoms of buckets, pails or 
tanks at 15 to 25 ft. per 
minute and make joint water 
and gas tight. 

Change from “‘Spot-Weld- 3 
er” to “Seam-Welder”, or if 

the reverse, made in 5 gain @ 
minutes. ‘ - . 
One user has made over §& 
1% million 3 inch lap 
joints and then nickel 
plated the piece. You can’t find 
the joint. No change to your 
spot welder—simply clamp 
Head to upper horn. Bolt on 
the proper electrode for either 
transverse or longitudinal weld- 
ing. The “drive” is a separate 
unit and NOT attached to spot 
welder. 

Send at once for Bulletin 129. 


WELDING APPLIANCE CO. 


2111 West Lake St., CHICAGO 
















| Used 

| 

Are Welders 
| Ten slightly used arc welders of 
} 
| 


various makes for immediate de- 
livery. All in excellent condition. 


Address Box No. 162 
Care of The Welding Engineer 











Wanted—New or used oxygen cylinders. The Carter Torch 
& Supply Co., 66 York St., Hamilton, Ont. 





Position Wanted—By acetylene welder, thoroughly experi- 
enced on railroad work. Can give good references. Address 
30x 163, care of The Welding Engineer. 





Position Wanted—Acetylene welder with 4 years’ experience 
wants job welding in shop or on railroad. First class refer- 
ences. Address Box 219, Deer Park, Wash. 








AMERICAN GE Arc Welders, GE Electrodes: 7323 r 
EN oe c Four Reconditioned General Electric Arc 
auearaaes N N Welders. Price, $300.00 and Up. 


See aaa 


Page-Armco Welding Wire and Electrodes 
Write to nearest office for descriptive circular and prices 


3520 Queen Lane, Philadelphia 
601 Granite Bldg., Pittsburgh 
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The First and Last Consideration 
is WELD QUALI TY 


The kind of welds produced by your op- 





erators depends to a very great degree 
upon whether you give them an arc hard 
to work with or one easy to work with. 
There is a radical difference in the char- 
acteristics of arcs produced by different 
welding generators, and that difference 
shows up in the quality of the welds. 
Give an operator an arc that is easily 
held to the proper length without con- 
tinual, fatiguing manipulation, and he 





can't help turning out a better job. The 
HANSEN is designed to give the most 
easily controlled welding arc that can be 
produced. That fact explains the HAN- 
SEN’S rapidly growing popularity among 
; operators and production engineers alike. 
200-Ampere Size. 


Welding Range, a 
50 to 300 Amperes. W 


Manufactured By 


NORTHWESTERN MANUFACTURING COMPANY 


Clinton and Madison Streets Milwaukee, Wisconsin 





























--for Strong welds 


Nichrome 


---the exceptionally strong Welding Rod 


Welds made with “Nichrome” the nickel- “Nichrome” welds are readily machinable and 
chromium alloy, possess exceptional strength. may be applied by either the oxy-acetylene 
For example, practical tests of welds on mild or arc welding process. The ease of applica- 


ates! sande: with *Miekronte” ends, : show ae tion and free flowing qualities of “Nichrome” 
ultimate tensile strength as high as 55,000 ing q cnro 


pounds per square inch. It is interesting to welding rod, together with the fact that it 
note that the welding operation does not de- can find wide application, makes its use ex- 
tract from the metal itself. tremely desirable. 


If you are having difficulty in getting a strong 


Sample ? weld, we are sure “Nichrome” will prove satis- 


factory. Sample rods will be sent on request. 


DRIVER~HARRIS COMPANY 


HARRISON, NEw JERSEY 


Chicago - Detroit - Morristown.N.J. = England - France 


Alloy Makers since 1899 
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Ci rose: to the Job a Back Again— Safely / 
i -L. No loading and unload- : GAS ENGINE DRIVEN °“% 
7£ 







ing at each job of the 
Fuzon Arc Welder is 
necessary. It travels 
upon its own automo- 
bile wheels. Solidly set 
and low swung to avoid 
possible upsets upon 
rough roads. 













No Exciter—No External Stabilizer 


A bulletin describing the novel 
features incorporated in this 
machine will gladly be sent to 
you upon request. 









SINGLE 
CONTROL 








Has a quick arc that’s hot the moment 
it is struck. No “babying” is neces- 
sary while the motor picks up 
the load. An automatic gov- 
ernor keeps the motor speed 
constant. 


Continental Motors of suffi- 
cient power—23 h.p. for the 
200 ampere Fuzon Arc Welder 
and 40 h.p. for the 300 ampere 
set—assure a dependable and 
full power supply. 


CHICAGO STEEL & WiRE COMPANY 
FUSION WELDING DIVISION 
FUZON Arc Welders a Qie€lile Welding Rods 
103rd Street and Torrence Avenue - Chicago 











_— 


A= you have a good torch you must 
be able to secure good tips. 

Tips that vary in threads and drilling will 
not give satisfaction. 

K-G Tips are so carefully made, inspected, 


and tested that they are guaranteed to 
operate properly, and do. 


+ 
ive 
‘ 





The very fine drilling in tips requires the 
utmost individual care and they cannot be 
turned out like cigarettes from a machine 
and all come out good. 


Buy tips for your K-G torch direct or from our authorized 
dealers for the same reason you buy Gillette blades for your 
Gillette razor, because you will get better results. 


K-G WELDING & CUTTING Co., INC. 
515 West 29th Street New York City 





























are RT PS 
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It is replacing ordinary hard solders 
in many kinds of work. 





—nw ¥, 


Yoo +4 


It speeds up production, makes 
stronger, neater, more lasting joints. 
Saves labor and, properly used, it re- 
places guess-work with a high degree 
of certainty. 


“Hy an d y” | 
Silver Solders |||) Smooth Flowing 


‘<C\MOOTH flowing”’ is the outstanding 


VV VVVVVY 





Flow freely, work fast, save labor, ti characteristic of oe oa goed sa 

k t, tight, joints. i particularly if annealed. Supplied medium 
a a Eee eee an hard or soft, bare or flux coated. Especially 
Cheapest in the long run—all costs | ||| | treated in our plant to make it smooth 


flowing. Recommended for tanks, boilers, 
etc., or wherever maximum ductility and 


They are offered in a dozen differ- | ||| | — ore requiney: ayaa 3 


ent tested formulas, ranging from 


about 80% silver down to about 10%, | | A Rod for Every Job 


in suitable f —sheets, strips, wire, Zi 
in suitable ftorms—sheets, s rips, wire In Gas or Electric Welding 


filings, etc. 
1] | Large stocks of welding rods—both gas and 
1} lectric—are carried in our Chicago plant 
Metals They Solder HHH ae ”? 


counted. 





for immediate shipment. 





Sliver Saw Steel Hy tH] WILSON COLORTIPT HIGH MANGANESE 
Brass Strip Steel Ht il 
Bronze Stainless Steel HAT HI NORWELD SPECIAL NICKELWELD 
Copper sr py Me |} NORWELD ELECWELD SPECIAL 
Nickel Alloy Steel \ CASTWELD ELECWELD 
— and many others. } BRONZEWELD STEELWELD 
HICARWELD VANADWELD 
Tell Us What You Have 
to Solder 
Our thousands of tests will enable us 
to recommend the formula that will 129 S. Jeff s Chi Ilinoi 
give the best results. Or we will con- - Seterson St. icago, — 
: 1 J. A. ROESCH JR. F. W. WALTERS OD. R. HOFFMAN 
duct tests in our own laboratory on vane. vien-eeans. oue.cremaa. 
any parts you send us. . 
| Hi Steel — Monel Metal — Nickel — Brass — 
Send for our “Handy Silver Solder |||! | Copper — Copperweld — Nickel Silver 
Booklet W.” Hii Nickel Zinc — Phosphor Bronze 
Handy & Harman Steel Sales Corp., 129 S. Jefferson St., Chicago 
E 11] Gentlemen: Please send me the Welder’s Guide, a practical 
ixecutive Offices bit i book on welding. : 


57 William St., | : We do—D Elec. O A.C. O D.C. OC Acetylene welding 
NEW YORK, N. Y. 


Firm... 





Plants—Bridgeport, Conn.; Providence, R. I. } } ‘. 
Fulton & Gold Sts., New York City. \| Street 


City 
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STOODY ELECTRODE HOLDER 
site speeds up welding 


HE STOODY Electrode Holder represents 
a great advance in electric welding. It com- 
pletely eliminates slipping and twisting and 
permits the instant easy changing of electrodes. 


This remarkably efficient tool is of rigid one- 
piece construction and has no springs, levers, 
screws or slides to become corroded or work 
loose. It is of three prong design and new elec- 
trodes are inserted in an instant by simply placing 
the rod between the first two prongs, then bring- 
ing it to a right-angle position. This operation 
also ejects the used stub, thus accomplishing 
two operations in one. 

The Stoody Electrode Holder is constructed of a special 
steel, selected for its high conductivity, thus, giving max- 
imum results from the current as well as insuring long 
life for the holder. It is equipped with 30 inches of extra- 
flexible welding cable, assuring great ease of operation. 


Write Dept. C-4for full information. Learn how to cut 
your costs by speeding up operations. 


STOODY COMPANY 


Manufacturers of WELDING ROD + ALLOY STEELS - EQUIPMENT - Whittier, California 














High Quality Welding Rods 


: “ American Welding Society 
for High Quality Wel 
_— Quality Welds 33 West 39th Street 
N'T put all the blame on your weld- 


ers if your special jobs don't turn out New York, N. Y. 
right. Perhaps they haven't the right 


welding rod. High quality welds require 
high quality welding rods. Careful selec- 
tion of materials used in Seneca Brand 
welding rods and strict supervision in their 


production assure you of consistent high WHAT IS IT 
quality. 
All grades supplied for various DOING? 
requirements. ; 


Sales Representatives Wanted — Commission Basis 


The Seneca Wire & Mfg. Company WHO ARE ITS 


Established 1905 


FOSTORIA, OHIO MEMBERS? 


Seneca 


Brand 
al; The Secretary has a copy of 
Qua ity the Membership Directory for 


Welding Rods you. Write for it. 















































Be na ae 


scant 
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Uniform 


Quality 
Assured 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene, 


COMMERCIAL 
SERVICE 


Means prompt service. 


No matter what your gas 
requirements may be vou 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 





about it. 
Supplied im the following size 
cylinders: 
10x30-in. size - - 125 cu. ft. cap. 
12x36-in. size - - - 225 cu. ft. cap. 
12x44-in. size - - 275 cu. ft. cap. 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 71 Broadway 
New York City 








BRANCHES: 
w. kson Bivd. “ 683 Atlantic Ave. 
Onieage, TIL Boston, Mags. 
7 ldg. 417 Market Street 
oe! ~~ \ “meme San Francisco, Calif. 











American Steel & Wire 


Company's 


PREMIER 


(TESTED) 


WELDING WIRES 


Gas Welding Rods 














Electrodes 





PREMIER 
GRADE E A 
oO §-32 0 
ARC TESTED 
A.S.& W.CO. 














PREMIER 
GRADE GA 
3-16 oO 
FLAME TESTEO 
A.S. & W.CO. 








REMIER Welding Wire flows freely, giving 

perfect fusion, thorough penetration and the 
desired finish. The uniform quality of Premier 
Welding Wire insures a deposit of metal in the 
weld free from foreign inclusions and possessing 
maximum strength. Before shipment, every 
bundle is electrically tested and manually welded. 
Permanently satisfactory welds and a saving of 
gas, electricity and the welder’s time are thereby 
assured. 


For a dependable welding job, 
use an appropriate grade of Pre- 
mier Welding Wire. Send for 
booklet giving full information 
and specifications. 





American Steel & Wire Co. 


SALES OFFICES 


CHICAGO........... 208 Se. La Salle St. _ J. | SS 30 Chureh St. 
CLEVELAND........... Roekefelier Bldg. PE esk ocssveoseccd 101 Marietta + 
DS csociasenchd f First S$ ,.. SR RRRESEeS 
CINCINNATI.......... Union Trust Bidg. BALTIMORE.......... 32 
MINNEAPOLIS—ST. PAUL............ EN hd onan atidink hl 670 Ellicott St. 
.Merchants Nat’! Bank Bidg., St. Paul rire BARRE..... Miners 
Oe as ois ocsecis cose } Olive St. DALLAS..........---... ractorian Bidg. 
KANSAS CITY.......... 417 Grand Ave. DENVER din dbese First Nat’! Bank Bidg. 
OKLAHOMA CITY .First Nat'l Bank Bidg. SALT LAKE CITY....Walker Bank Bidg. 
emreerss ce snaas Brown-Marx Bidg. *SAN FRANCISCO........... Russ Bidg. 
MEMPHIS.Union and Planters Bank Bide. “LOS ANGELES....2087 E. Slauson Ave. 
DL Sak n0sécscccoectas Statler Bidg. “PORTLAND... ...- 0000 6th & Alder Sts. 
PITTSBURGH............... Frick Bldg. *SEATTLE...... 4th_Ave. So. & Conn. St. 
PHILADELPHIA......... Widener Bidg. “United States Steel Products Company 
REESE ere 














ijt 








62 









THE WELDING ENGINEER 





Actual Losses Eliminated With 
Use of Torchweld Non-flash 
Torches. 


lst—Time loss by operator 
due to shutting off and relight- 
ing torch. 

2nd.—Gas loss of oxygen and 
acetylene caused by loss of 
heat while relighting torch. 
3rd.—Production loss caused 
by operator being compelled to 
favor a flashing torch. 


| 4th.—Tip loss caused by sus- 


tained back fires. 


The saving of time, gases and 
tips with increased production 








through use of Torchweld 











\ equipment should interest you. A 
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You Can Do It Better Withif 


for 


Trustworthiness 


use 


FETUS CT TTT TETSU TC ET TT ET ETT TTF ET EEETTTST ESTE TESST SST SETETE TEES) 





‘“‘Built to Stand the Abuse 
of Constant Use’’ 


Write for Catalog No. 28. 


TORCHWELD EQUIPMENT COMPANY 


224 N. Carpenter St. 


CHICAGO 


November, 


1928 








DRUM 


RED 


arRBIDE 


HOUSE LIGHTING - MINERS LAMPS 
OxXy-ACETYLENE WELDING and CUTTING 


“ National Carbide Sales Corporation . 342 Madison Avenue . New York, N. Y. 


O New A L 
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Pretesting 
ends protesting 


By pretesting every batch of WISSCO 
Welding Rods for quality and uniformity, 
we insure against protests from users. Re- 
sults are invariably satisfactory. 


The users of WISSCO Rods get double 


portions of 


benefits. Their welds are 


always right and they have the call on 
an engineering and metallurgical depart- 


ment with 


the broadest 


experience in welding 
problems and factory 


costs. 


Wickwire Spencer Weld- 
ing Engineers will pre- 
scribe the rod or wire 
that will do your job 
better. They will show 
you how to _ practice 
peak economy and _ in- 
sure uniform results 














WICKWIRE SPENCER STEEL COMPANY 
41 East 42nd St. 


Buffalo Chicago 
Cleveland 


New York City 


Atlanta San Francisco Worcester 
Detroit Los Angeles 





WiIsscoO. “E=" 








These 
advantages 
mean better welding 
at less cost!) /& 








Page Welding Wire assures uni- 
form welds at the lowest possible 
cost—it saves labor, equipment and 
time. Prove for yourself these 
Page advantages. Your name and 
address bring free samples for 
test. 


Oo Processed 

© Flame-Tested 
© Shop-Tested 

4.) Uniform 

© Plainly Marked 


PAGE STEEL AND WIRE COMPANY PY : v 
or Connecticut 








( eens “hicago, New York, Pittsburgh, San Francisco 
s ompany of the Ar an Chain C er any, Inc., Bridge- 
~ ay Conn, In Canada: Frost Ste el. and Wire Co., Hamilton, Ontario 





PAGE, ABMCO 


Welding Wire and 
Electrodes 
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KORO Processed Electrodes Have the Distinctive Appearance Shown Below 
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Our High Speed Wire Is New — 
But Not Untried 


N automatic welding KORO High Speed Electric 
Welding Wire has been showing a speed of five 


times hand welding speed in large scale production 
welding shops. Its superior operating and production 
advantages are also well demonstrated in hand 


“KOR : ff’ , 


WELDING WIRE 





welding. 


The distinctive KORO knurling feature enables us to 
incorporate in the wire the correct amount of flux 
and still have perfect electrical contact. Our custom- 
ers report greater speed, better penetration, and a 


higher quality of deposit. It is the ideal production 
electrode. 


KORO CORPORATION 
WAUKEGAN, ILLINOIS 


Write for booklet describing the complete KORO 
line of wire for gas and electric welding 


KORO Processed Electrodes Have the Distinctive Appearance Shown Below 





DU a 





30% More Welding From Each 
Tank of Gas, with a 


WELDIT GASAVER 










AS consumption stops 
G instantly when torch 
iy placed on hook, Pass- 
ing the torch tip over 
pilot light gives same 
flame adjustment instant- 
ly. 

No time or gas is lost ad- 
justing flame. 

Safety check valve 
prevents injury to ap- 
paratus in case of 
flashback. 


Can be used 
with all makes 
of portable and 
stationary out- 
hits. 
Approved by 

National Board of Underwriters 
Licensed Under Basic Patents 


Welding Torches 


Cutting Torches Welding Hose 
Regulators Brazing Wire 
Lead Burning Equipment Fluxes & Solders 
Welding Wire Safety Gloves 
Welding Goggles Service 





WELDIT ACETYLENE (CO. 
634 Bagley Ave. DETROIT, MICH. 




















NS SAW, 2. 
SHOOT LITE 
GINS 


tance of 
from fla 














SURE!! 
STRONG!!! 





The finest torch lighting 


device ever made. Try it. 


SHOOT-A-LITE CORPORATION 
118 EAST 28th STREET, NEW YORK 
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EUREKA Metallic Electrode Holder 


Permits the holding of electrode with tre- | 
mendous pressure, but requires only very 
slight pressure to release. Perfect electrical 
contact between electrode and holder, with 
elimination of current losses’ and overheating. 
For ys” to 4%” diameter electrodes. 


GREAT STRENGTH, LIGHT WEIGHT, AMPLE 
CURRENT CAPACITY. NO SPRINGS. 
Saves time, current, rod and worry. Try it. | 





| 
| 


$4.50 


Designers and Manufacturers since 1914 of Bower’s Welding Helmets and Hand 







$12 


VULCAN Carbon 
Electrode Holder 


for all heavy duty 
carbon arc welding 





Positively will not overheat. Light weight. Easy to 
manipulate. 200, 400 and 600 ampere sizes for 4", 
¥%” and 1” diameter Electrode. ‘ 
DISTRIBUTORS WANTED 


The Fibre-Metal Products Co. 


hields 


CHESTER, PENNA. 



























v 


2'e-INCH 





FIBRE 
HANDLE Y 
PATENT SPRING STEEL 
APPLIED FOR JAWS 











pores THE 
- ALMANC 
RELEASE METALLIC 
TRIGGER 


WEARING JAW through both jaws. Careful construction has reduced heating 

























ELECTRODE HOLDER 


Most Simple—Most Efficient—Metallic 
Electrode Holder Yet Developed. 
There are no springs to lose tension for the grip is sitive 


to a minimum, while the operator is at the same time fully 
protected from shocks. It is simple to quickly insert and 
release the electrodes, which can be used with very small 
amount of waste. Its construction permits the removal or 
replacement of the holder cable with only the aid of a screw 
driver—it is not necessary to use soldering. All of these 
exclusive features make the Almanc Metallic Electrode Holder 
a wise buy. Distributors Wanted 


ALLAN MANUFACTURING AND WELDING CO. 
: 726 Washington St., Buffalo, N. Y. 
Welding Equipment Welding Accessories 
































AMERICAN SOCIETY FOR 
STEEL TREATING 


HANDBOOK 


1929 Edition 


The result of five years of work in assembling 
comprehensive and concise information on metal- 
lurgical practice pertaining to the manufacture, 
treatment, and use of metals. The material has 
been prepared from reliable sources and by men 
of high technical standing. Notes are included on 
the welding of stainless steels and of aluminum 
alloys. 600 pages, well illustrated with cuts and 
charts. Price, $7.00. 


LECTURES ON STEEL AND 
ITS TREATMENT 


by John F. Keller. 


The six lectures form a very thorough discussion 
of the subject of steel treating, beginning with the 
making of steel, and ending with a discussion on 
the warping, cracking and shrinking of steel. The 
book is easily read by anyone with an average 
knowledge of technical terms, and the choice se- 
lection of drawings and photographs add greatly 
to the completeness of the work. It is a book 
which should be read by all those responsible for 
the working with and the treating of steel, not 
only because of its technical information but for 
its great number of practical suggestions. Price, 
$3.50. 





The Welding Engineer 
608 S. Dearborn St. 


Chicago, Ill. 








Says: 
I’ve been telling you right 
along that hundredths of inches 
mean dollars to you and it’s true. 


Now to prove it for yourself, just 
write fora free sample of FRE-FLO 
rod and a folder that will really 
tell you a story. 





FRE-FLO Rods are sold only through 
distributors. A few desirable terri- 
tories are still open. Correspon- 
dence from distributors is invited. 


The Atlas Foundry Company 


Dept. “‘A” 
W. 69th & W. & L. E. Ry. Cleveland, O. 
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MODEL “O”’ 


has been designed to 
give the welder a maxi- 
mum of comfort and 
protection embodied in 
the extreme lightness 
of weight, proper ven- 
tilation and the abso- 
lute exclusion of all 
outside light. 


MODEL “O” 


is made throughout of spe: 
cial vulcanized fibre of ex- 
ceptional strength and 
wearing qualities. This 
shield carries the CESCO 
indorsement; your assur- ededal “O” Hendebield 
ance that the degree of 

quality and workmanship 

is of the highest. 





INSIDE 
CONSTRUCTION 


PRICE 


Complete with ESSENTIALITE Lens 
$5.00 each. 


Manufactured by 


Chicago Eye Shield Company 
2300 Warren Ave., Chicago, IIl. 








WHARTON 











CYLINDER 





For Production 
Electric Welding 
Machines 


ARC 


Gibb Welding Machines Company 
Bay City, Michigan 


New York—Philadelphia—Cleveland—C incinnati—Detrait— 
Chicago—St. Louis—Los Angeles—Toronto— 





“Gs 
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Standard for Oxygen, Hydrogen, etc. 
Meet all I. C. C. requirements. 


VERY safeguard for 
physical perfection. 
Strong ductile high man- 
ganese carbon steel that 
avoids heat treatment with 
drastic temperature change. 
Used in a process that per- 
mits more decisive inspec- 
tion. 


As the added protection 
and value cost no extra, 
Wharton Cylinders should 
be your choice. 


A TAYLOR-WHARTON PRODUCT 


William Wharton Jr. & Co., 
Inc. 


Cylinder Sales Office: 
110 E. 42ND ST., NEW YORK 









Welding Rods for Every Purpose 
WILLIAMS 





WILSON 


Apt? 








ELECTRIC ARC WELDING 
WELDING WIRE WIRE 
ELECTRIC and GAS 
WELDING WIRE 
Samples of any wire furnished free 
High-Grade Guaranteed Analysis 
Low-Priced Absolute Uniformity 





Immediate Shipment from Warehouse 





Send for a free copy of WILLIAMS WELDING 


CHART containing valuable information for welders. 
WELDING SUPPLIES 
Representing: TORCHWELD EQUIPMENT CO. 
WILLIAMS & COMPANY, INC. 


Main Office and Warehouse 
901-937 Pennsylvania Ave., N.S. PITTSBURGH, PA. 
Cleveland—1846 E. 23rd St.  Cincinnati—2118 Spring Grove Ave. 
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Look at it any way you like —— 
<=% SHAWINIGAN CARBIDE 
= ne _ per Doun tai 











No Costly Repairs—No Expensive Delays 


With Haskins Equipment you are assured of service that stands up 
under the severest tests, eliminating costly = alg replacements. 
Haskins equipments represent the latest deve t in cost cutting 
flexible shaft equipment and will pay for themselves in a very short time. 
Whatever your requirements, you will find Haskins Equipments to meet 
your demands. Pedestal mounted (low or high) on easy rolling castors, 
enabling movement of machine from job to job. Countershaft drive 
(integral) for varying speeds. Ball bearing and roller yy mount- 
ings for power, speed and long wear. Quality throughout for trouble- 
free performance and upkeep economies. 

Get specific information on equipment designed to your actual needs. 
Write today. 


R.G.HASKINS COMPANY 


° Portable Flexible Shatt Machinery "2 


4639 WEST FULTON STREET, CHICAGO, ILLINOIS 
Branch Offices in Principal Cities 








Grinding welded motor block with H5 equipment 











Crewn All-Metal Filler is a mineral com 
position that repairs cracked waterjackets, mo- 
torheads, waterpumps, porous castings, etc, by 
simply heating the casting to 400° heat and 
rubbing on the Crown All-Metal Filler, whicn 
will penetrate through to the underside and 
rust up and make a guaranteed, permanent re- 
pair. Can be made to flow up, down or side- 
ways. Being gray in color, it blends with cast 
iron and steel, although it can be used on all 
metals. 


SPECIAL FOR ELECTRIC WELDERS 
Crown All-Metal Filler is the only compound 


that will make an electric weld on cast iron necessity to welder. 
absolutely watertight. It penetrates through Crewn Aluminum Solder (soft) is recommended for sheet aluminum, 


the smallest pin-hole where it is possible for my arly on body work and can be a with ordinary seldering 


can’t be 
water to leak out, and the. filler will rust, mn with a of chisel and hammer. The soft is also recommended 
which is necessary for a permanent repair. aluminum - Re " 


in cas 
Crown tron Metallic fo. Filer is the Ry ~ metal for filling scored 
Oldest Exclusive Makers of Aluminum Solders cylinders. The special Crown acid is supplied free. 


WRITE TODAY FOR NEW AND LARGER DISCOUNTS ON ALL CROWN SOLDERS 
° 881 E. 134th Street 
= ...._ Crown Aluminum Solder Co. “new yoru city 











UU 








BUTT 


There’s No Waste Motion Here 


OU can undoubtedly reach a large number of good firms through an advertising 

campaign, which is concentrated in papers reaching selected industries, and reach 
along with them thousands of readers who are not and never will be concerned with weld- 
ing—that’s waste. You pay a needlessly high price for the interest that’s there, and you 
make a decidedly less effective impression on that interest than if you used a less expen- 
sive campaign in The Welding Engineer, which reaches the concentrated interest of the 
country. In these pages you talk to the right man, in the right plant, at the right time. 
That’s efficiency. 


The Welding Engineer 60858. Dearborn St., Chicago 





oe 
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ACETYLENE 
OXYGEN 
HYDROGEN 


\ NITROGEN 
SmeP RIMOGAS, 


Vv 


““Eyeosee” and ‘“‘Internation- 
al’’ Welding and Cutting 
torches, regulators, gauges, 
welding rods, fluxes, hose, 
tubing, gloves, goggles, car- 
bide, etc., etc. All equipment 
fully guaranteed. 


Welding 
and 


Metal 
Cutting Equipment 


Knowles Electrolytic Plants 
For the production of hydrogen. 
Send for complete Catalog. 
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Dixon’s Graphite Rods and 
Plates for Welding 


Made in all diameters, lengths and sizes. 


Small diameter rods are sold in 4, 6 and 8 
inch lengths, the shorter the rod the less 
breakage in shipping. 


Also Dixon’s Graphite Weld- 
ing Putty. In 5 and 10 lb. cans. 
Dept. 202A. 


Joseph Dixon Crucible Co. 
JERSEY CITY, N. J. 

















LOTAN A FLUX 


for 


WELDING ALUMINUM 


Better Aluminum Welding in less time and 
at lower cost. 
Lotan A Flux is low melting, fluid at welding 
heats, stable in composition and effective in 
removing oxide from rod and work. 
Send for a Trial Sample 
Lotan Products are manufactured by Special- 
ists. They will give you quality work in less 
time and at lower cost. 
The Lotan Combination for Bronze 
Welding Cast Iron. 
Lotan C Flux for Welding Cast Iron. 
Lotan K Flux for Brazing Steel, Mal- 
leable Iron and Non-Ferrous Alloys. 
Bulletins and complete information sent on request. 


SIMPLEX FLUX & SOLDER CO. of America 
1971 East 66th St., Cleveland, Ohio 




















Arc Welding 
Handbook 


BY C. J. HOLSLAG 


A simple and practical manual of instruc- 
tion in arc welding. The beginner is led 
step by step to complete mastery of the 
process. The supervisor is furnished a 
reliable guide for the training of new 
operators. The experienced operator is 
posted on principles which were over- 
looked in his first teaching. 


250 Pages 
Well Illustrated 


Price, $2.00 


The Welding Engineer 


Book Dept. 
608 S. Dearborn St., Chicago, Ill. 
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Get acquainted with 
these two rods 


A GENUINE SWEDISH 
BISCO IRON Welding Rod. If you 

have been using alloy rods 
because domestic low carbon rods did not give results, 
genuine Swedish Iron will solve your welding wire 
problem. You can avoid the difficulties of other low 
carbon rods at a lower cost than alloy rods. Its fine 
working qualities and the STRENGTH and DUC- 
TILITY of the welds are the result of using an iron 
practically’ free from impurities. 


An air-hardening alloy 
KINI 1 E for dies and machine 

parts. Attains maximum 
abrasive resistance from cooling in still air after ap- 
plication. Easily annealed, machined and rehardened 
without affecting the physical characteristics of the 
base metal. Often Kinite can be machined in one- 
fifth the time required for grinding other welds to 
shape—thus assuring big savings. Standard lengths 
in 3/16” and %4” diameters, for either gas or arc 
welding. 


THE BISSETT STEEL COMPANY 
CLEVELAND OHIO 
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SHRADER 
PORTABLE ARC WELDER 






Note: One seat in driver's com- 
partment folds forward to give 
free access to generator. 


SPECIFICATIONS 


GENERATOR: 300 amperes continuous; 400 amperes intermittent; 
ball bearing, 950 R.P.M.; extra heavy duty type. 

POWER TAKE-OFF: Specially designed for welding service. 
Connected directly in drive line, provided with shifting lever for 
driving either car or generator. 


GOVERNOR: Patented electric control. Does not affect car speed 


when generator is idle. Prevents surging of motor. Provides 
pre inherent ampere control. Provides extremely elastic arc 
or all possible welding conditions. 


Write today for a list of users and THEN ASK THEM. 


SHRADER ELECTRIC COMPANY 
847 East 31st Street Los Angeles, California 























More Welds at lower cost 
Burke Variable Voltage Welder 


Our Electric Arc Welding Equipments embody 
many new and valuable features that make for 
greater efficiency and economy. 


In addition to the single operator welder, we build 
a two-operator machine which is distinctively a Burke 
development. Either operator can regulate for his 
own requirements without affecting the other oper- 
ator. The results are self evident—greater produc- 
tion, flexibility and lower costs per weld. 

Bulletin 137 gives complete description and superior 
features— Write for it. 


BURKE ELECTRIC COMPANY 
ERIE, PA. 


SERVICE-SALES OFFICES: 

New York Chicago Philadelphia Pittsburgh Cleveland Detroit Buffalo 

SALES AGENCIES 

AKRON INDIANAPOLIS 

Berthold Blec. & Eng. Co. W. C. Fletcher Co. 
KANSAS CITY: W. T. 


CINCINNATI 
A.J. Underwood 




















IDEAL 


FACE SHIELDS 


Ideal Face Shields protect the head, chest and neck 
against direct and reflected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspection of work or interchange of glasses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and Acetylene Welders is 

made from Sheep Skin, which has been Subjected to 

an Asbestos Treatment and which makes it both heat 
resisting and fireproof. 


IDEAL 
WELDING APRON 


The Ideal Apron for Weld- 
ers is made of leather which 
has been especially treated 
to stand the heat, and at 
the same time be very flex- 
ible and durable. 


THE IDEAL FACE 
SHIELD C0. 


468 N. Garfield Ave., 
COLUMBUS, OHIO 
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ATTENTION, OPERATORS! 


A valuable rating service is 
available to welders who can 
qualify and give references. 


THE BETTER YOUR RATING, 
THE BETTER YOUR JOB. 


For particulars, address 


National Welding Engineers 
P. O. Box 552 Terre Haute, Ind. 












| Use the Torit 

. ) |v Generator 
NX, _ and Preheater 

MADE RIGHT— PRICED RIGHT 


SEND FOR BULLETINS 


ST. PAUL WELDING @ MFG. CO. 


170 W. THIRD ST., ST. PAUL, MINN,, U.S. A. 

















FLEXIBLE SHAFT GRINDERS 


TYPE M 6-% H. P. 





We build many Types and 
Sizes from 1/10 to 2 H. P. 
Thousands in use. 
Send For Our 
Booklet B 


Manufactured By 


N. A. STRAND & CO. 
CHICAGO 
Factory and Office 
5001 - 5009 No. Lincoln St. 





__ NORGREN 
ACETYLENE HOSE COUPLING 


Standard 9/16x18, right and left hand thread 
LONG LIFE AND SAFETY 
List Price All Sizes, $1.00 
Write for literature and discounts 


CARL A. NORGREN CO. 


1187 CALIFORNIA ST. DENVER, COLORADO 











“, “ANTI-BORAX” 


Anti-Borax * 
. f Oxy-Acetylene Fluxes 
et 


BRA/-CAST 
FLUX 


For bronze welding of Cast Iron. 


We also make the popular “E-Z” Welding 
Compound for forge welding. 


Samples of any upon request. 


Anti-Borax Compound Co., Ft. Wayne, Ind. 





This ‘‘Constant Pressure’’ Regulator 
Reduces Your Operating Costs 


Special features which have caused the Milburn Regu- 
lator to be standardized by leading users of cutting 
and welding equipment the world over: 


1, Solid bronze forging—bridge-like construction. Can- 
not crush in. 2. Permanent non-stripping threads. 3. 
Parts telescopic, giving perfectly aligned seat. 4. Seat 
the most easily accessible of any regulator made. Seats 
WITH instead of AGAINST the pressure. 5. Dia- 
phragm movement, limited by patented abutment, can- 
pot be strained or inverted. 6. Fewer parts than other regulators and all parts easily 
**get-at-able.”’ 7. Will not stick or fréeze. 8. Many regulators fail to keep up the 
desired volume and pressure as the high initial pressure diminishes. This affects 
cutting and welding efficiency and economy. The Milburn Regulator overcomes this 


fault. In spite of diminishing initial pressure, the Milburn will keep up or increase 
the delivery pressure. 


rite for details of complete line and attractive prices. 
Ask for Bulletin 35-10 


The Alexander Milburn Co. 
1416-1428 W. Baltimore St. Baltimore, Md. 
Established 1907 














MPFPIAL SE" FQIIPMENT. 





Ly Pateaat T- iawn 
‘on OXY ~A4CETYLENE PROCESS 
J QUALITY} 
rr 






A New Mixing Principle 
a regulator that accurately controls gases and 
the greatest working range ever covered by one 
torch are exclusive IMPERIAL features. 


The Imperial Automatic Acetylene Generator 


produces an absolutely pure acetylene gas at a saving of from 
2 to 4 cents on every foot you use. Approved by the Under- 
writers Laboratories. 

Write for Catalog 


THE IMPERIAL BRASS MANUFACTURING CO. 
$22 S. Racine Ave. Chicago 




















ROBERT E. KINKEAD 


ARC WELDING SPECIALIST 
CONSULTING ENGINEER 





3030 Euclid Ave. CLEVELAND, OHIO 

















IWELDING ROD HOLDER 








FOR THE OXY ACETYLENE WELDER 


$1.00 | 
ALL STEEL WIRE BRUSHES 


SEND $1.0 FOR 5 ASSORTED BRUSHES 

Money refunded on return of goods, if not what you want. 
WRITE FOR D ’ PRICES 

C. SORENSEN, 18 E. 16th ST.. CHICAGO 







































The N I, W Willson Welders Goggle 








Sty le | -60 


Light in Weight. 
Strong and Durable. 
Not Affected by 


Heat or Moisture. 






The 
lnatom Shape... 


A NEW Goggle Design by Willson 


Curve for curve, line for line, this new Willson goggle matches the anatomy of 
man’s face. Just as nature molds into the left and right eye-areas, their own 
individual shape....... so has Willson duplicated nature’s pattern in the 
L-60. The physical discomfort caused by goggles with interchangeable cups 
(which only fit approximately) need be tolerated no longer. And L-60 
embodies other distinctive Willson features which are highly essential, such as 
Indirect Ventilation .... Willson-Weld glass .... new strap bridge, and last but 
not least, unusual simplicity of parts replacement. 


The L-60 combines that absolute eye-protection employers wish to give their 
welders, with the comfort which every workman feels he is entitled to 


PRICE: $30.00 per dozen, F. O. B. 


WILLSON PRODUCTS, INC., Reading, Pa. 


Formerly Willson Goggles, Inc. 


























Welding Machines! 


Model J bas been especially designed for 
garages and job shops having occasional 
welding jobs, and where it is desired to 
use a standard power circuit. Can only 
be used with flux coated electrodes. 
Models B-200 and C-300 meet the de- 
mand for an all-purpose production 
welder. Their welding range is wide and 
variable. Efficient for heavy and light 
welding. Capable of great speed and 
may be used as a cutter for light duty 


work. 


Model A-150 


Cutting Machines 


These machines are built in two sizes. 
Model F-650 will cut continuously, using 
trom 300 to 650 amperes. It is designed 
especially for rivet cutting. It leaves 
the rivet hole free from scars and cuts 
the cost of production in half. Model 
H-1200, using from 600 to 1200 amperes, 
is used for scrap cutting and foundry 
work, showing great savings on cast, 
malleable and alloy steel. Model W-600 
and Model W-1000 are made for 110 
volts to operate with electric furnace 
transformers. 


OR the man who wants an efficient, 

dependable, durable welder, but who 
cannot afford to buy a machine outright, we 
have made an arrangement which makes it 
easy to own an ALTERNARC. You can 
have the model best suited to your require- 
ments for a monthly rental equal to one- 
tenth of the purchase price. After only ten 
months’ use, the machine is yours. 


Model F and H 


Model J-150 


Model B-200 


Could anything be more fair than that? 


You can get quick delivery from various 
points in the United States, England, or 
Continental Europe. The machine comes to 
you complete with all accessories, including 
electrodes. They are built to use the power 
supply anywhere in the world, whether AC 
or DC: single, two or three phase; two, 
three or four wire; single or multiple arc. 


In addition to our own line of new machines, we always have a stock of re- 
built welders of various good makes which can be bought on the same terms. 
Send for the list of machines on hand at present, and also for the complete 
description of the ALTERNARC welders, and of the service they will per- 


form for you. 


ELECTRIC ARC CUTTING & WELDING COMPANY 


152-156 Jelliff Ave. 


Newark, New Jersey 





